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THIS 14-STATION PFAUDLER Rotary Piston Filler fills cans of potted 
meat cleanly and rapidly at the Indianapolis plant of Kingan & Co. 


Here are some recent improvements in Pfaudler 
Piston Fillers designed to further cut your fill- 
ing time, decrease spillage, assure cleaner fill 
—and provide longer service life. 

SMOOTHER CONTAINER INFEED CONTROL because Pfaudler 
Piston Fillers now have a can stop on the chute which 
permits the operator to more easily regulate flow. An 
outboard bearing on the feed screw maintains align- 
ment of the screw. A lock serew on the feed case main- 


tains correct gear setting. 


SMOOTHER FILLING is provided by a uniform motion cam 
assuring a more even fill. A valve retaining guide keeps 
valves in correct position, lengthening valve roller life 


and permitting even fill. 


FAST, EASY CAM TRACK ADJUSTMENT—because track is now 
hinged at two pivot points. A lubrication header enables 
the operator to more easily lubricate the entire filler. 
because valve trip cams are now 


LONGER SERVICE LIFE 
made of oil hardened steel to last longer under rough 


Pfaudiler 


Gravity Fillers 
Piston Fillers 
caters of Food Processing Equipment 


and Fabr Steam Peelers 








Vacuum Pans 


Evaporators 


Recent Improvements 
Make PFAUDLER 
PISTON FILLERS 


faster, more 
accurate, easier 
to operate 


PISTONS and self. 
compensating cul- 
off valves can be 
easily removed by 
hand for rapid 
cleaning. An ex- 
clusive Pfaudler 


feature. 


wear. A solid integral valve roller arm climinates wear 
on keys, keyways and screws. And a stainless steel strip 


on the feed trip cam rail reduces wear on that member. 


FOR RAPID, ACCURATE filling at lower cost it will pay you 
to specify Pfaudler Piston Fillers. Capacities range from 
100 to 600 containers per minute depending on the vis- 
cosity of the product and type of container. Pfaudler 
fill 


Cleaning costs are 


spillage. 


cut-off 


“no can-no feature prevents wasteful 


reduced, too. Pistons and 
valves are easily removable by hand. No tools needed. 
(cet the facts on new, improved Pfaudler Piston Fillers 


today. Mail the coupon. 


THE PFAUDLER CO. 
Dept. FT-10, Rochester 3, N. Y. 


Please send me Bulletin 876 with full details 


on Pfaudler Piston Fillers. 
Name 


Title 


Deaerators 


Company 
Address 
Fone 


State 


City 
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Factors Affecting Color and Flavor of Sauerkraut Packaged in 
Pliofilm Bags 


(Manuscript receive 10, 1952 
The results of investigations concerning the effects ilted ip] arently greater read 
of atmospheric oxygen, copper and iron contamination, tl ed by blanks in the presence 
and fluorescent light on the color and flavor of sauer ill and consistent. The ascorbic 
kraut packaged in pliofilm bags are reported and dis t t t ils was plotted in graphs 
~ussed t t first was determined 
, ind then rat t <tent larkening. The change 
; the kraut sul yy the Hunter Color Dif- 
ben tors ‘ oO lalitvy ot sauel " » rc 
Study S wh aon t ‘ { Nat | Bureau of Standards 
ut has been the subject number of investigations 7.373.230 SKC-SBS (lvory 31). This plate 
- | t ts the ov v | ive valu i + ! UY and 23.8 which 
n cited: seasonal variations, low temperature and 1.2% . X, 0.371; and Y, 
ermentat resenct growth ot certan 
Crinie ; & ; indrical cell 10.9 cm 
bic organisms, relati ¢ ascort d kraut was packed to 
ration of diss ed carbon dioxide, methods of pac a2 ) were made in tripli- 
ind tempe e ot] ind storage £ n te f Hunter color values 
Teteshuit ’ ; merly by bulk methods nent measurements with 
; : , tions it that the a, values better de- 
s was superseded by the packing ol kraut in tinned > 
nt rati vhich takes place in the 
glass contain Rece raut has been packaged bs 3) that the (a) value 
SI fie le G1InY ms Little information 1s + ti t eight ot value which is com- 
thle on certain problems known to exist in the t the discoloration of 
ae utieanl ut packaged thie , g the change in the ay 
g , ee rant e results were plotted in 
net \ estigat de ot certain aspects 
4 - : } ' tine 7 —_ 
si I es { nhavors Cs ~ flavor examuinat t san ‘ mace by a selected 
oo ging lying a rank grading 
PROCEDURE RESULTS 
t ne ; e initial ascorbic acid content of the fresh kraut 
) t fr ] | ’ ‘ iginal 
' vac nd t ve 20 per 100 g., and the origina 
, reEs Hunter values were 58.1: a 0.1; and b, + 19.5. 
t mi int 
ty of 1.2%. as la Effect of atmospheric oxygen. ligures | and 2 illus- 
to 120° F. (49° ( trate the rates of oxidation of ascorbic acid and of dis- 
nel tray n of kraut having different levels of oxygen 
ati t= r , . . 
l hen stored at 45° | , 4 in the dark. A compari- 
Ss stcea - r . e . 
( ileal lial Mei ; the tw raj ndicates that discoloration 1s a 
2 ' cess ! that the presence of 
1 ‘ it + 
; 25r 
oa ( 
= % z 20 
“ ° 
g t Oo 
- ¢ ‘ ‘ > 
g E 15 
g tl ° 
+ 
| ‘ t a+ la 
& 2 ra) nitrogen 
~ it a x 3 
. Me W partial vacuum 
it a 24 ample 
“— o 4S° EF (7° ¢ 
s veel 1 ill 
. ‘ inal 4 5 
- Figure Relative rate of oxidation of ascorbic acid in kraut 
t packaged in pliofilm bags in air, partial vacuum, and nitrogen. 


















72 FOOD TECHNOLOGY, OCTOBER, 1952 








nitrogen 


° 


partial vacuum 


+ 


in air 


+ 
nN 


CHANGE IN COLOR VALUE (o,) 
ou 
| 


= 





l j r 1 
0 2 3 4 5 
TIME IN WEEKS 


Figure 2. Change in color value (a; as measured by Hunter 
Color Difference meter) of kraut packaged in pliofilm bags in 
air, partial vacuum, and nitrogen. 





atmospheric oxygen seems to be important to it. Most 
of the oxidation of the ascorbic acid occurred within the 
first week, while most of the change in color occurred 
in the second week. When air is displaced by nitrogen 
the extent of oxidation and discoloration is less. 

Effects of metallic contamination. he relative ei 
fect of the metals on the ascorbic acid content and color 
of kraut is shown in Figures 3 and 4. In the presence 
of oxygen both iron and copper caused increased oxida 
tion and discoloration ; copper had a more drastic effect 
\t a very low oxygen level (in presence of nitrogen ) 
ferric ions seemed to have only a slight effect whereas 
cupric ions continued to catalyze the oxidation. The 
effect of copper in the oxidation of ascorbic acid has 
been shown to be proportional to the square root of its 
concentration and a first order reaction (5) 

Effects of fluorescent light. In order to determine 
the effects of fluorescent light on the color of kraut 
packaged in pliofilm bags, paired samples were stored in 
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A- nitrogen 
B - Fe’*’+ nitrogen 
C - Cu’*+ nitrogen 
D - Fe’ + air 
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Figure 3. Effect of added copper and iron on rate of oxi- 
dation of ascorbic acid in kraut packaged in pliofilm bags in 
presence of air and nitrogen. 








the dark, and exposed to this light lhe rate of OXids 
tion of the ascorbic acid was definitely greater jn 4 
kraut exposed to the light, whether packaged jp 4, 


















presence of air, or nitrogen, as shown in Figure 5, 7 
protective effect of nitrogen, as compared with air 
evident. The effect of fluorescent light on the cole 
the kraut was first observed as a loss of the grep 
chlorophyll pigment, and development of larkene 
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Figure 4. Effect of added copper and iron on change in colo 
value (a; as measured by Hunter Color Difference meter) of 
kraut packaged in pliofilm bags in presence of air and nitrogen 
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Figure 5. Effect of fluorescent light on the relative rate o 
oxidation of ascorbic acid in kraut packaged in pliofilm bags 
with air and nitrogen. 


(grayish) appearance. This subsequently gave way 
development of a tan-brown color. The relative rate 

development of the browning effect in kraut, package 
in air, and in nitrogen, when stored in the dark, andi 
the presence of the light, is shown in Figure 6 rt 
effects of light, and of oxygen, respective! n kratt 
discoloration, seemed comparable. It was observed thal 


Huorescent light seemed to have a browning « 
the discoloration of kraut different from tha curring 
in the kraut stored in the dark 
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Figure 6. Effect of fluorescent light on the change in color 
value (a). aS measured by Hunter Color Difference meter) of 
kraut packaged in pliofilm bags with air and nitrogen. 


Color value and acceptability. .\ comparison was 
made of visual color acceptability of the processed sam- 
ples and their a; values as measured by the Hunter 
Color Difference meter. Most samples considered ac 
eptable by the panel had not undergone a change 1n 
, . While only two 


samples, both proce ssed with nitrogen, had acceptable 


Hunter a,, values greater than + | 


r values after 4+ weeks of storage in the dark ( Figure 
the color of all samples exposed to fluorescent light 
was rendered unacceptable after 1 week. The change 
value for all samples thus exposed ranged between 

1.7 and 3.1 after 1 week 
Flavor. Flavor acceptability of the kraut was better 
when oxidation of the ascorbic acid and darkening were 
east. The samples stored in the dark, in an atmosphere 
nitrogen, were of excellent flavor quality. [-xposure 
ithe kraut to fluorescent light caused a definite acti- 
vated flavor, referred to as burnt and mushroom (75). 
lis favor developed in all samples exposed to light, 
vhether packed in the presence or absence of oxygen. 


he activated flavor was more intense than any off- 


favors detected in samples stored in the dark. It was 
easy to segregate samples exposed to light by the charac- 


Che action of the light probably 
sdue to an effect upon a protein fraction (3, 4) 


DISCUSSION 


the darkening of kraut is essentially an oxidative 


process as observed in a comparison of the rate of color 


hange with that of loss of ascorbic acid. The possibility 


" hacteriological or enzymatic effects being responsible 


lor such results was eliminated by study of a separate 
series of kraut samples heated at temperatures of 140 
130°, and 190° F. (60°. 65.5°. and &7.5°C.). The 


xidation of ascot bic acid app ars to precede the darken 


ing of color of the kraut. While oxidation of most of 
the ascorbic acid in the samples occurred in the first 


week, the darkening of color was noticeable beginning 
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in the second. The presence of oxygen was a principal 
factor in both changes. Factors that catalyzed oxidation 
of the ascorbic acid, such as copper, similarly affected 
the color. In all cases where the ascorbic acid content 
was at a relatively high level, the color value of the 
kraut remained within the acceptable range. Since 
darkening follows oxidation of a greater part of the 
ascorbic acid, the level of the latter cannot be used 
alone as an index to evaluate color changes, or quality. 
Copper contamination, for example, causes a very rapid 
oxidation of ascorbic acid even at very low oxygen 
levels, and well before color change could be detected. 
Darkening, as caused by atmospheric oxygen, is less in 
the presence of ascorbic acid, which acts as an antioxi- 
dant. The elimination of oxygen should contribute to 
the efficacy of ascorbic acid in the protection of color. 


lhe use of nitrogen to replace oxygen appears to be 
desirable for the protection of the color and flavor of 
kraut. 

lhe specific role of light in the browning of kraut, 
although not clearly determined, could be related to the 
formation under light of organic peroxides (6) which 
cause the oxidation of chlorophyll 

Che results of this study may enable explanation of 
observations presented in other reports. In a normal 
fermentation of kraut the generation of carbon dioxide 
should bring about replacement of the oxygen within 
the first few days (14) This should protect both the 
When the fermenta- 
tion is completed and the kraut repacked and processed, 
the carbon dioxide ts dissipated and replaced by air. In 
the presence of the latter various factors can accelerate, 
at different rates, the loss of the ascorbic acid and the 
Under these conditions the measure- 


ascorbic acid and color of kraut 


change in color 
ment of a single factor may not necessarily explain 
differences in subsequent behavior of the kraut. 


SUMMARY 


Visual examination of color of sauerkraut was found 
to correlate with the a, and 1 values as determined by 
The a, value of 
kraut having acceptable color did not exceed + 1. 

f the color of kraut is essentially an 
oxidative process. Air is an important part of this re- 
\ddition of copper catalyzes this process. This 


the Hunter Color Difference meter 


lhe darkening 


action 
effect can be evident either in high or low levels of 
rhe effect of added iron is evident only in the 
In all cases when darkening occurred, 


oxygen 
presence of air 
Havor was impaired 

exposure of sauerkraut to fluorescent light in- 
creases significantly the rate of its oxidation and 
It causes also an 
undesirable flavor and odor in the kraut. 


darkening even in the absence of air. 


The packaging of sauerkraut in flexible film is satis- 
factory only when oxygen is removed, certain metal 
contamination is avoided, and exposure to fluorescent 
rht is prevented 
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Government Controls and Food Production* : 


L. J. NORTON 


Department of Agricultural Economics, College of Agriculture, University of Illinois, Urbana, [lly 


(Manuscript received May 28, 1952) 


Government controls cover a very wide field. Any prices. If there is a price ceiling, this incentive 


law or regulation which aims at minimum sanitary eliminated 
When a ceiling is set it may be below the price whi 


s 


standards in a food processing plant or limits what ma 
would balance supply and demand in the market 


terials may be put into this or that food is a control. | 
do not presume that you want me to discuss each of 
these. So I shall limit myself to government activity develops. The setting of a ceiling indicates potentia 
scarcity. So demand may be increased. This real 


there is not enough to go around and apparent shortag 


which affects prices or allocation of goods in the market 
Chese are mainly price ceilings, price supports or floors apparent scarcity makes rationing necessary tf an o 
and direct allocation or rationing. derly market is to be maintained in cases 
market price would be above the ceiling price 
When an arbitrary price is set, there is a presumpti 
that it is too low and that goods will become scarce 


In theory a price ceiling, i.e., a legal maximum price 
that is set below the price which would develop in a free 
market will: (1) discourage production, (2) lead to 
apparent scarcity in the market unless accompanied by 


\ 


many people hoard. These will be found at all levels 
producers, consumers, distributors, processors. Wh the 


an appropriate system or rationing, (3) lead to hoard 
soap was derationed in 1949 in France, an executive of 


ing, (4) cause many types of distortions in the market, 


(5) build up general objection and resistance among soap company told me that their sales of soap larg 


disappeared. People were apparently using up ther 
hoarded stocks. 
Ceilings always give rise to distortions in the market 


consumers, producers, and all other parties concerned 
in the market. Such ceilings will in general lead to 
lower output both for economic and psychological rea 
sons. To make them operate over any period of time 
they must be accompanied by (1) government subsidies 


lie-in sales are an example. In OPA days corn pur 
chases involved sales of nylon stockings, corn syny 
automobiles, even dogs. Price regulations are so draw 


nd 


which bring returns to producers to the necessary point 
that some remote basing point may be chosen and s th 


to maintain output and (2) a system of rationing or 
allocation of the apparent short supply among those 
whose demands at the ceiling price exceed the available 


very high legal prices may emerge. .\ll sorts of unusta 0 
margins may be added 
While consumers think they want the protection 


supply at this price 
price ceilings or politicians think that consumers watt 


When a price is held down the commodity becomes 
less profitable to produce. Some producer somewhere 
will find it more profitable to shift a part of his efforts 
or resources elsewhere and so curtail a part of his out 
put. It also retards the possibility of the “high price in 
centive” which is likely a factor in the level of output 
for all farm products. There ts always the possibility of 


them, there is no place of record where ceilings have net 
hecome extremely unpopular. Producers obviously dis 
like them. All middlemen get tired of the distortiom 
which they create in the market and of the confus 
and the paper work. An exception may perhaps 
made for the firms which enter the market on a blac 


. ae . oT = P ) ene . cl 1) ot 
loss—a crop may fail or it may be very cheap; the nor market hasts. ¢ onsumers me — catch on Wa 
ae ature © ' allege ‘nefits. All over ti 

mal prospects are for returns which do not greatly ex iraudulent nature 01 the a eged ae ST . 
“free” countries of Western Europe controls have be 


ceed costs. But there is the possibility of high profits i 


one happens to have a big crop in a year of favorable dropped as condition improved alter the 
lurning more specifically to the impact of price 


ings on agricultural production, the effect be exag 


* Presented at the May 19, 1952 meeting of the Chicago Sec 5 = : ce 
gerated. The effects of ceilings are more important 


tion of the IFT 
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warket distortions than in holding down production 
he production record of American agriculture during 
World War Il under ceiling prices supports this view 
ee returns under ceiling prices were supplemented 

government subsidies under some conditions—milk. 
ed cattle and sovbeans are examples—but a system of 
eilings inevitably involves subsidies as well as ration 
“a os was said before. Most agricultural operations arc 

i long-time continuous nature involving as they do 
stations, long-time breeding operations and family) 
ms. [hese c nditions operate against price ceilings, 
chich are deemed to be temporary, acting as a deterrent 

production 

Rut fot operations ol a short-run nature which in 
volve a high percentage of cost items which must either 
’ purchased or which can be readily sold for cash, ceil 

gs would have an immediate adverse effect on produc 

For example, commercial broilers are a_ very 
ort-run operation and involve a very high ratio of in 
outs to value of finished products, 1.e., chicks and feed 

\n effective ceiling would be an immediate deterrent to 
roiler production, in the other hand the production of 

m—our largest crop—would not likely be impeded 

uch by an effective ceiling. It occupies a too-fixed and 
,too-central position in the rotation on too many farms 

ewever, the use or marketing of corn would be com 
pletely disturbed by ceilings as our OPA experiences 
lemonstrated 

What sort of crops or products would be adversely 
fected production wise’ Broilers, the finishing of 
heef where the chief input is purchased or salable corn, 

annual veg table crop im luding potatoes, probably 
tton where inputs are high are examples of such prod 
cts. Low price ceilings continued for long would ad 
ersely affect general farm production. 

Have price ceilings been a deterrent to production in 
the U.S.A. since they were imposed in 1951? In gen 
eral the answer is No. Farmers report they intend to 

ant fewer potatoes in 1952. This may be the effect of 
elings. The operations of cattle feeders may have been 
urtailed somewhat. Those of cattle breeders have not 
een. Ceilings on soybeans do not explain the somewhat 
reduced acreages 1n the corn-belt states Hog produc 
tion is being sharply curtailed but it is because of high 
priced corn and a weak market for pork—not becaus« 
the ceilings on wholesale pork set an effective ceiling of 


somewhere around $2 


3a 100 pounds on hogs. This past 
vinter hogs have averaged below $17 
\ better case can be made against ceilings as a dis 
turber of markets than as a deterrent to production un 
\merican experience. But they will have some ad 
rse production effects 
Why do we have price ceilings? The simple answer 
s that the Congress fearing the effects of the Korean 
ron the cost of living passed a law authorizing them 
mder certain conditions. The administrative agencies 


— 
rice 


set up under this law put them into effect. The w 


lea Was a mistake. It was the use of the wrong tool for 


the job. During World War II there was a huge dive 


ion of economic effort to making Wal Under thes 


ircumstances real shortages in the markets developed 


naer such circumstances a system ot price ceiling S ind 


rationing could be justified. But we are now engaged in 
no such effort. The rapid advance in prices after we 
entered the Korean war and again after the Chinese 
came in was caused by frantic buying on the part of 
consumers, the trade, and government agencies in an- 
ticipation of scarcities. These did not emerge, prices 
hegan to decline, the public cooled down, and the trade 
went to work to get rid of the excess stocks that it had 
accumulated. Wholesale prices have been declining for 
14 months and the cost-of-living index has been level 
or falling for three. If any governmental action contrib- 
uted significantly to this drop in prices it was the accord 
between the Treasury and the Federal Reserve Banks 
under the terms of which the Federal Reserve Banks 
allowed the price of long-term government bonds to 
seek their level in the market. This stopped the moneti- 
zation of the national debt which had played a large role 
in the inflationary movement from June 1950 to Feb- 
ruary 1951. The reaction of the public to declining 
prices was to cut down on spending and to increase 
savings 

Now let us consider price supports. In place of try- 
ing to hold prices down, the government then attempts 
to keep them from falling below a certain level. The 
tools that may be used include direct purchases, loans on 
stored crops, export subsidies, import quotas. 

lhe government is now buying eggs and cured pork 


1 


distribution to the schools in the school lunch pro- 


oral ind other public institutions. These purchases 
may have some market effects and, if they cause the 
children to consume more of these products, they will 
tend to alter the pattern in use. When prices of manu- 
factured dairy products fall to certain levels, the U. S. 
Department of Agriculture begins to buy for storage. 

Loans are more commonly used in connection with 
grains and other storable staples. Farmers are offered 
loans against stored products at certain minimum levels. 
This technique has been extensively used in connection 
vith cotton, wheat, corn, etc. During the marketing of 
the 1951 crop wheat was the northern grain crop for 
which farmers mace extensive uses ot loans. 

The most extensive use of export subsidies is in con- 
nection with wheat. Under the International Wheat 
\greement, we are obligated to sell about 250 million 
bushels of wheat to certain countries within a maxt- 
mum and minimum range of prices. The maximum 
price is below the loan on wheat, so a subsidy has to be 
paid to carry out the agreement. This averages about 65 


cents a bushel and the cost to the Treasury, 1.e., to the 
taxpavers, is in the order of $170-180 million annually. 

The major commodity which is supported by import 
quotas is sugar. We are a deficit country for sugar. By 


setting a limit to quantity imported we hold down the 
supplv u this count t what will be absorbed at the 


qaesired price 


For wheat, an export commodity, we use the export 
import commodity, the import 


STTISI1¢ \ | ) “Sere 
ol va 


What are the prod effects of such supports? If 


i 


no restraints are put on production, they tend to main- 


tain r increase production If the price is actually 


than it would otherwise be, and this 1s not neces- 
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sarily the case, it would tend to encourage expansion 
of output. But since total agricultural output is rela 
tively unstable and not very elastic, i.e., responsive to 
price, the over-all effect is probably not large. 

It is also argued that giving the farmer assurance that 
prices will not fall below a certain level gives him confi 
dence to go ahead, make investments in improving land, 
buying equipment, ete. So production is maintained or 
increased. The point turns on the avoidance of low 
prices. This is the position taken in England where 
except for horticultural products, prices of raw agricul 
tural products, are in general fixed. The prices are both 
floors and ceilings. [l’roduction increased there during 
the war and has worked moderately higher since the 
war, just as it has here 

On balance it may be concluded that price supports 
tend to maintain or But two points 


should be noted 


merease Output 


First, when a price support leads to accumulation of 
stocks and then to the setting of acreage allotments o1 
only production be 


marketing quotas, then not 


reduced but also the pattern of production will be dis 


may 


torted so as to make for an uneconomical use of re 
sources. For our basic crops the Secretary of Agricul 
ture is authorized to set acreage allotments whenever 
supplies go above certain levels. The only sanctions 


imposed for non-compliance is the loss of the loan 
privilege. 

With the approval of two-thirds of the growers, mar 
ket quotas may also be imposed. Here the penalty is 
more severe. Production from acreage above the pre 
scribed figure can only be sold if a heavy tax is paid 
These were in effect on cotton and rice in 1950. Never 
was a situation more completely misjudged as demands 
for both these crops proved to be heavy and actual sup 
plies were scarce. We had to impose export quotas in 
marketing the 1950 cotton crop. Market quotas are 
still in effect for and peanuts. Marketing 
quotas tend to hold down acreages. They may not 
ictually reduce the crop much because planting is con- 


tobacco 


centrated on the best land and every effort is made to 
increase yields 

\llotments and marketing quotas also distort) pro 
duction patterns. They are based on historical acreages 
and their use may tend to check shifts in centers of 
production to more favored locations. They may tend 
to maintain cotton productions in the 


eastern cotton belt and to retard it on irrigated land in 


uneconomic 
California. ir they may cause an increase in acreage 
af second-choice crops to replace the restricted crop 
and so create more competition for other established 
areas. Soybeans and corn in the Mississippi Delta are 
examples 

Second, while price supports may have the effect of 
stimulating output where no quota arrangements are 
in effect, they may often upset the functioning of the 
market. Market prices have definite functions to per 
form in guiding use of resources in production, in 
moving goods from producers to consumers, in adjust- 
ing use to supply, in guiding the formation and distri- 
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stocks. The imsertion 


L.e., government price Support 


bution of storage arbitrar 
elements into pricing, 
may hamper the market price mechanisms in doj 


these things. Dried-skimmed milk is a highly valyah 


. 


raw material which food technologists and merchy 
disers are going to use increasingly. Holding its pr 
to an arbitrary minimum level may delay the devel 
ment of the market for this product 

lhe arrangements for pricing milk have not bee 


mentioned. Here the market order is used. After hea 


ings the formulas used for pricing milk are preserih 


hese formulas vary over the country In Chicag 
they prescribe a classified price plan—fluid milk, crea 
butter, ete., a base price reflecting the value of milk { 
manufacture, and seasonally variable premiums 

this base price for the higher categories use sy 


as for distribution as fluid milk. These various price 


are paid umitormly by all dealers and farmers are yx 
an average price depending on how tl e total supph ; 
used. No allotments to individual farmers are per 
mitted. What effect does this system have produ 


tion? The major defects arise from the rigidity whi 
the method may impose 
flexibility but still there is the rigidity imposed by # 
time required to get orders amended 

We have considered ceilings and supports 


1 


There is a lot f built 


The this 
way in which the government may interven 
We have noted some 


“1 
otments 


Support 


Instances 


is physical allocation 
rationing to make ceilings work, acreage 


market quotas (land rationing) when price 
cause accumulation of excessive stocks ; | 
in the case of sugar. in balance all of these will ter 
to reduce output. We are not 
use of these for agricultural products, and there is 1 
Market quotas are being continued onl 


Import quotas are impose 


now making extensiy 
food rationing. 
for tobacco and peanuts 
on sugar and cheese and for some unknown reason i 
ports of butter are prohibited. Sanitary barriers sw 
as on cattle from Mexico and Canada and beef fro 
\rgentina have economic effects but are not 
discussion 


scope of my \ complex system of a 


tions for metals is now in effect 


CONCLUSIONS 


Price ceilings will tend to retard output althougl 
over-all effects can be exaggerated except 
Price supports will tem 


ta. increase output unless combined with acreage allot 


commodities with high inputs 
ments and market quotas but again the over-all 


can be exaggerated. Both ceiling and floor prices wi 


have bad effects in the markets which mav tend to re 
duce output 
Che less use made of any of these devices and tf 


more generally we allow economic forces to guide pr 
duction and markets the better off the nati 
people will be in the long run. The government will 
wise to limit itself to functions which it 


For example the maintaining through 


| 


form 


Federal Reserve System of a money market which aims 


it adequate but stable supplies of the means 





i market 


MMport quotas 


r particular 


effects 


aione can per 


ce 


1932, 000 tons 




















Recovery of Tomato Processing Wastes 


PAUL WU 
NICHOLAS 


M anu 


A method is descr.bed for producing dry press cake 
of good quality from tomato processing wastes. The 
development of a process for recovering 83% of the 
total waste solids from a tomato juice processing plant 
is reported. Costs of operation are estimated and the 
yalue of the method is described. 


he average quantity of tomatoes processed annually 
ring the period 1941 to 1950 is reported to have been 
?). By tar the largest part was made 
every million tons of 


uuld result about 123,800 


juice products. Fx 
itoes SO processed there wi 

as of recove rable wastes having some 11,300 tons of 
solids This amounts to about 19% of the totai 
is in the original tomatoes 

\t present only small part of the waste solids trom 

ito processing is recovered. Where this 1s done it 


prises drying only that porti of the waste whicl 
be pressed lhe disposal tomato processing 


stes is a serious problem in some areas. If they cat 
iried and sold for feed, it would alleviate this situa 
even thoug] the process were not profitable 

This paper describes a process developed throug! 

lot-plant research whereby all the press cake solids 

be recovered as well as 65% of the solids in the 

uid wastes : enabling the recovery of 830 of the total 


ste solids. Since the cost recovery will probably 
eed the value of the product, such a process would 
idopted only as a means « iste disposal 


PILOT-PLANT EXPERIMENTS 


wastes trom a plant processing tomatoes into jun anc 
products consist of culls and trimmings from the sorting 
Sa i tal vs I t uice cycl es The 
ntal t O° vhereas the latter con 
bout 15%. ©) ‘ toward developing a 
recove i sible all of t solids 1 
types of is t btain a higl 
act mT Sa 2 rhis Vas done by 
g them and g them through a cyclon The tailings 
cycl ive about the same lids content as the tail 
r the king it lhe combined tailings 
ressed yielce ss cak i dilute liquor. Drying 
st 1 i r = c¢ tac litte \« 
able at tl i re f culls and t 
2 tailings st ressiie 
t | a tab \ 
| i the tvpe comn ly illa 
Vas 16 t t x il 7 « t t tl V 
1 ty Si) < vat \ g 
2 at 1200 4 ( \ g ¢ \ ( 
XZ il Is ; ‘ i i Ss tor 
ging the | ( | \ ‘ t ces 
nps rs t i g 
ent | gur 
i \gr ( 4 i 
Tila ( \ LOSE \y t t 
Stat 1) \ 
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Experimental drying of tomato waste. 


Figure 1. 


driet t ts use would not require 
iting plant e an additional steam load on 
ng |] : s ress cake dried in direct 
, f reduced value, it was 
eterm t nditi mder which a_ high 
rade product could be t vith this type drier. Although 
the drier in questior ble of operating at a maximum 
R wture of 1 F. (677° ( it was found that 
um pern perature ithout discoloration 
1050° | (566° ( it in exit gas temperature of 
as 3 135° ¢ l the capacity was 
ike containing 63% 
moisture | his corres I il cy rative rate of about 
2000 pounds of ter ry t ratures were found 
satisfactory for press g ihout 60-69% moisture 
it s ft I prox t id a good odor and 
ig d t 8 \ typical analysis 
TABLE 1 
Analysis of dried press cake 

/ 

g 

14 

94 
re the tailings from the food cyclone and from 
yclone é wastes from the 
nt ll consist of pr rs a ell as liquors from the 
wast yclone. These 101 tain a little less than 
5% solids | he t { must be concentrated. Since 
facilities for concentrat re not available at the Laboratory 
1 a concentrate f red else e! lt contamned about 
v] rep! ts about the maximum readily ob 

rect col trat | eo t practice som 

ne th distiller t t citrus processing 


the press cake 


Seve 


#@s°.2ite 
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and the concentrated liquors. It was found that although a WASTE RECOVERY PROCESS FOR A 
product of satisfactory appearance could be made by drying TOMATO JUICE PRODUCTS PLANT 
such a mixture at an inlet temperature of 1000° F. (538° C.), 
exit temperature 253° F. (123° C.), only a limited amount of Ay 576-4 TT —— TAILINGS C 
concentrate could be incorporated with the cake without the | \, crereme | lsobeaynn tor i ucord 
mixture sticking in the drier and burning locally. Using this onset, vameee. or eee z 
procedure the ‘maximum utilization of waste solids would be (761) #/He tor 17 Hours) | gen Connney ent 
only about 67% i rion 
In order to increase the amount of concentrate that could wy ‘ a Sul 
. . P é \ wa T InGs 
be incorporated with the press cake it was found necessary to CHOPPER . eveient generar 5 451/001 <0 
. | | ay ( et “ ; 
first dry the cake. Press cake dried in the manner already \ —, oil 
- . . . - e— 
described proved a satisfactory base for mixing with concentrate | os.25 t/oe 5 2% Sena ry Jee 
By this means it was found possible to increase the amount ot (697) ©/r@ tor 17 Howre) PRESS \'e ir, ‘ 
concentrate that could be added, thereby achieving the utilization | TANK | | | 
of 83% of the solids in the wastes. ( hietly because of sugars | j ee | —— * 4S 
" | 5 /Oey ot _ 
and other solubles in the mixture it was necessary to use rela anal TANK #3 Saude as ad 
tively low inlet and exit air temperatures to prevent scorching - LgvoRs: — (eet ewe) ; 
: - 3605 A 
the final product. With inlet and exhaust temperatures of about ——— ot 49% Songs t ——-— + 
oa ; ; ea ae ' 6832 #/H ‘an 
550° F. (288° ¢ -) ane 235 ; F (313° ©}. respectively, the drier pL, | Tht me fer 17 Houre ame ink 
had an evaporative rate of 798 pounds of water per hour. A F . HOLDING 3 sw if 
typical analysis of the dried product is shown in Table 2 TANK ( 13928/me 1) 
SUBMERGED er er ea 
COMBUSTION \ a 
TABLE 2 \h 7 CONCENTRATE ont 
Analysis of dried press cake plus concentrate U/ tad l . 
1048/ rr f 
Ingredient % ~~ 
a 
Moisture 8.0 eee Be _ 3e PRESS cant 
Protein (N X 6.25) 21.0 [MIXING CONVEYOR Se 
wus k. : FEED 10 ORIER ' 
Fiber 21.9 14.49 T (Dey 6208/nr ae 
. Ash 5.9 (reiet/nr  ) a ' that 
Nitrogen-free extract 4 \for 16, Mours/ j 
« —/ | 
s 
] Total 100.0 ' r 
‘ ORIER — 
. Some drier a8 one shown OF TIGhT pane | ; 
: & | M 
. Incorporation of all the concentrate in the proportions n PRODUCT ; ' 
‘ which it would occur with respect to the press cake, gave a oss tees Fe OmEO OS Knees cane 
i { wt wr Tv wo'er 
. sticky mixture which could not be dried. eae Py hae Gaseafee ter @ honre 
’ . P 
A method has been suggested whereby more or possibly all = ——— 
‘ j ce < ? | s as F< ws 
# the concentrate might be used. It would be as follow Figure 2. Waste recovery process for a tomato juice prot | 
Screen the seeds from the dried press cake and cut the scree ucts plant. Strate 
“overs,” consisting largely of skins, in a rotary knife cutter in i 
order to expose more surface area. Recombine the cut skins 
and seeds, mix with the concentrate and dry in the manne: and conveyed by means of a self-priming centrifug 
ee pump to a small waste cyclone. This evelone will pr . 
SUGGESTED COMMERCIAL OPERATION duce 6971 pounds of waste liquor each hour containing 
J sf J : : ss % ; ntr 
rl ‘ar ee $9 solids and 640 pounds of tailings at 85% moistur 
l eXample given is tor a wi > Feo *T i < : 4 "7. cas : 
1 pie & or Ser a recovery plant that Pressing the tailings. Jailings from the wast 
will operate in myunction Ww a tactor ‘ Y - 
perat conjunction wit ; 7 ae making clone are combined with 4039 pounds per hour 
omato ice or ice ‘ts or D * fac ; s “1: c : i” 
tomat “ve ; r juice proc uct or ot a 1€ lactor\ is cyclone tailings at 85% moisture conveved from 
‘ . : 7 > : \ - rOCeR?S o ) < rt Me j t 
sumed to 7 1 a capacity for processing UO tons « food processing plant These can be pressed ) 
atoes 1 wurs dur ; . ng > Me (ft . . . 
ss = — ‘enith ® continuous, cast-iron, screw type, pulp pres 
tomatoe | n l/ i ee a . t the eason. Ot Zenith » t t ty] Ip pres | 
( “se ic “ecOovVve;ry ant vo ti , : , : . A ¢ 
ae : « ~ _ rao cain wastes = equipped with stainless steel screens team, at atl | a“ 
ever: act ‘s Whose Comp “| Capac . . ‘ ° = : os | the | A 
. “ MI tactoric a Sa cs ‘ a would equa of 337 pounds per hour, is injected into the waste in th ] 
Sf or t tomatoes per di ; i : cover Past : Thic ; j 
' her asaliss ~ P 4 » ie a eninciitvadl press to facilitate pressing. This is the only operat 
ant ¢ iW pe seaso ‘oduce 8.1, . 1 | 
} int ey pe ; of | n will pro luce 8.1 cm per in the byproducts plant where steam is used. It ma 
day ¢« y ali cet g S‘ » For , ; : 
ry of hig Fe ty tee “pitta Ye moisture. For the furnished by the food processing plant. The pres 
aS “oy ‘e £0. S e ° > ¢ . . oS . ; , 
se _ it will pre duce 3 ton a feed from the waste should deliver 1392 pounds of press cake at 61% mois 
- . nee ws ) . ' e ae 4 , } XC 
resulting from processing about 26,000 tons of tomatoes ture and 3624 vounds of liauor at 4.3% solids ner Mane 
- > | | 
lhigure 2 shows diagrammatically the sources and : 


Drying the press cake. In order to efficiently utile | 


quantities of tomato wastes produced each hour during , , , 
; the capacity of the drier, the press cake produced du Dr 


the peak of season and how these wastes are processed 
to make feed. It is obvious that the quantities of culls 
and trimmings, tailings, press cake, and liquors and their 


ing the 17-hour day will be dried in 7 to & hours. 1 
will be accomplished by holding the press cake producet | 
during the initial 9- to 10-hour period in a wooden | 


moisture contents will vary somewhat from day to day : . ' Dees | 
ae : 1O % 12 * 4.5 feet high with a sloping bottom. Pres . 
llowever, the figures given here can be considered ; ; ’ 
2 a , ae ee eet cake will be delivered from the bin to the drier by me 
fairly typical for the area east of the Mississippi River. ' , ; 
i ; : ; of screw conveyor equipped with speed control at am ; 
Processing culls and trimmings. Culls and trim ninitn ' ist 
of 2958 pounds per hour. A drier having the sa 


mings, containing about 94° > moisture, come from the 
food processing plant at a rate of 7611 pounds each Recommendation of this specific product is t m 
hour. These can be ground in a green garbage grinde: Products of other manufacturers may be equally effective 
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EKCOVERY OF TOM 


is that previously given will be = satisfactory 


ypacity < 

- drying the press cake. 

Concentration of waste liquors. 
rs contain only about 5% solids they must be con 


Since the waste 


entrated. Concentration of this material in conven 
nal tubular evaporators poses a fouling problem 
bmerged combustion is therefore suggested. Thi 
sperience of others has shown that a tomato waste 

concentrate of good color can be made by this 


: evaporation. Submerged combustion units cat 
propriatels be operated in areas where cheap natural 
ee available In the suggested installation a unit 
about 6000 pounds 


\ 500-gallon feed 


ng an evaporative capacity ol 


lik 

water per hour will be required 
ak which will serve as a reservoir ahead of the 
orator is recommended to insure a constant feed 
During the peak of the season there will be produced 
y over and above that which can be utilized as con 
ntrate, 3762 pounds of waste liquor of 4.9% solids 
his is equivalent to about 17% of the total waste solids 


his material might 


the tomato pre cessing plant 
encentrated to about 30% solids and canned for 
isa feed supplement for fur-bearing animals. There 
1 reported demand for tomato waste concentrate for 
it purpose llowever, the cost data, reported late1 
lo not include costs : 


his paper, « of processing this 


Mixing concentrate with dry press cake. In order to 


duce a good final product, consisting of a dried mix 


ture of tomato waste liquor concentrate and the pre 


usly described dry press cake, it 1s necessary to 


roughly coat the dried press cake with the concen 


trate. This can be accomplished readily in a mixing 


1 


nveyor 20 feet long and 20 inches wide equipped with 


ljustable paddles 18 inches in diameter, and driven at 


ut 44 rpm. with a 7 Hl motor. To insure 
rough coating of the dried press cake with the con 
ntrate, the paddles should be adjusted so that the 


terials will be held in the mixing convevor for about 


minutes 


Delivery of materials to the mixing conveyor at pre 


~ 


etermined rates is required to insure their being mixed 


‘ 


iste factory. it 18 necessary to ev: 


proper proportions and to furnish a constant feed 


ite to the driet For the proposed waste recovery 


ant, dried press cake, having 8 moisture, would be 


ivered into the mixing conveyor by means of a 


ible specd screw conveyor at a rate of 628 pounds 


hour for 16 hours. Simultaneously, the concen 
having 30° solids, would be pumped into the 


1 


ser by means of a positive delivery pump at 1184 
nds an hou \ screw conveyor (not shown) 1s 
to transport the mixture to the drier 

Drying the mixture. large-scale drying studies in 
previously described rotary, direct-fired drier, 

wed that a mixture of concentrate having 30% solids 


] 


nd dried press cake could be dried to produce a satis 


«tory product when the mixture did not contain more 


ur about 654) concentrate For the proposed tomato 


yporate 800 pounds 


vater each hour from 1812 pounds of mixture for 


ours during the peak of the tomato season. Hence 


previously described drier | sufficient capacity te 
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dry the mixture of concentrate and dry press cake. It 
will produce 8.13 tons of product each day and 263 tons 
readily process the 


irs, and can dry the mixture 


each season since the drier can 


wet press cake in 7 to 8 | 
of concentrate and dry press cake in 16 hours, it 1s 
apparent that the same drier can dry both materials on 


a three-shiit basis during the peak ot the season. 


COSTS 


lor purposes of « st est 


mation the | roposed waste 
recovery plant is asumed t operate in conjunction with 
ant located in Indiana, 


| 
I 
the existing plant having a capacity of 26,000 tons of 


all CXIst tomato proces 


lng 


tomatoes in an &8-week season. It is assumed that for 
the new enterprise land, roads, railroad siding, and the 
relatively small amount steam required, are available. 
It is further assumed that the wastes from the process- 
ing plant will be conveyed to the recovery plant. The 
waste recovery plant will operate 550 hours per year. 
\t the peak of operat it will produce 8.13 tons per 
day The total seasonal output would be 263 tons 
Since operations are carried out only during the sum- 


mer, housing will consist . structure comprising a 


concrete floor, no walls and a corrugated galvanized 
roof. Fuel for both the submerged combustion unit 
and the drier will be natural gas 


Che total fixed capital required would be about 
$88,500 which figure includes the building, all equip- 
ment installed, engineering fees, and contingencies. 
With an additional $25,000 working capital, the total 
capital required for the enterprise would be $113,000. 
The cost to make a tor the dried product would be 
about $116. This includes not only materials, labor and 
factory overhead, but interest on working capital, ad- 
ministration and general expense as well as all other 
items that should comprise a complete cost estimate. 
Further details regarding any items of cost may be had 
from the authors 

rempleton (7), in 1947 mentions $65.00 a ton as the 
sale price of dried press cake alone. The value of dried 
cannot be stated 
tests with broilers 
and dogs apparent that the 


product in poultry rations is at least equal to wheat 


press cake containing concentrate 
pending conclusion of current feedine 
However, it is thus fa 
middlings 
between cost to make and the value of the 


pressed as the cost of waste 


\t $75 a ton for wheat middlings, the dif- 
rerence 


product is $41 a tol 


disposal this amounts to $10,780 a year or approxi- 
mately three-quarters i cent per case of tomato 
pues In an area wher lumping IS 1 longer possible, 
a tomato processing | t may well be faced with a 
choice between going out of business or providing sew- 
age disposal facilities. In such a situation the recovery 
procedures suggested ere ma represent the cheapest 
means of disposal 


SUMMARY AND CONCLUSIONS 


It is well established that the disposal of tomato 


processing wastes Is a serious problem in certain areas. 

Some plants n er part of the waste in the 
orm of dry press cake, and there has been a ready 
market the ¢ 1 ite hen it is of good 


rae 
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quality. A method is here described for producing a 
good product by drying press cake in a direct-fired, 
rotary alfalfa drier 

There is also described the development of a process 
whereby 83% of the total waste solids from a tomato 
juice or juice processing plant can be recovered. It con- 
sists in drying a mixture of dry press cake and concen- 
trate made from the waste liquors. Feeding tests are 
now being made to establish its value as a feed supple 
ment for broilers and dogs 


iSO FOOD TECHNOLOGY, 


OCTOBER, 1952 


At an assumed value of $75 a ton for the prodye 
the waste disposal cost would be $10,780 per year 
about three quarters of a cent per case of tomato 
This would probably be less than the cost to elinyps 


] Uite 
the wastes by sewage disposal. 
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Lactic acid organisms isolated from off odor spoil- 
age in frozen concentrated orange juice and capable of 
reproducing the spoilage are identified. Production 
controls against such spoilage are described, and 
media and methods for complementary laboratory con- 
trol to check the effectiveness of production controls 
are suggested. Elimination of the problem may lie in 
flash heating and cooling of all evaporator feed juice 
in addition to presently practiced strict sanitary con- 
trol measures. 


spoilage characterized by a vinegary to buttermilk 
“otf-odor” with an accompanying “off-flavor” was en 
countered by several packers of frozen concentrated 
orange juice during the 1949-50 season. There have 
heen sporadic recurrences of this type of spoilage in the 
industry since the initial outbreaks. Concentrate having 
the off-odor of the spoilage is unmerchantable and fre 
quently extensive production has been involved betore 
discovery. Because of the considerable economic losses 
which resulted much effort has been expended and 
added production safeguards instituted to prevent the 
spoilage 

The isolation and identification of organisms trom 
the initial spoilage outbreaks have been discussed by 
llays (7). During this investigation an orange serum 
agar was developed that was superior to Lindegren’s 
agar for the isolation of spoilage organisms from con 
centrated orange juice. The direct microscopic exami 
nation of evaporator effluent was also found to be help 
ful in locating the foci of contamination. These foci 
were generally found in those stages of the high vacuum, 
low temperature evaporators where the lower concen 
trations are produced 


GENERAL MORPHOLOGY OF SPOILAGE ORGANISMS 


lhe great majority of organisms isolated trom. the 
1949-50 spoilage were (iram-positive, rod-shaped, lactic 
wid forming organisms capable of reproducing spoilage 
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in 35° Brix evaporator effluent. sum forming: strai 
of cocci were also isolated but were unable t 


spoilage in the relatively high acid evaporator effluen 


characteristic of that season. However, from spoilage 
frozen concentrated orange juice produced from t 
mid-season varieties of fruit during this season, the 
cultures isolated have been cocci The acidity of tl 
fruit was lower than usual. (Organisms isolated 
this spoilage will readily reproduce typical “off-o 
spoilage in 20° Brix evaporator effluent of low acidit 

he observation that either lactobacilli or leuconost 
will be the predominant spoilage type, depending w 
the acidity of the oranges being used, is similar to obser 
vations which have been made on the fermentation 
sauerkraut. With this product, the initial fermentatia 
is started by leuconostoe which later die off becauss 
increasing acidity, whereupon organisms of the get 
Lactobacillus, because of their greater resistance t 
gain the ascendency (5). 


MEDIA AND METHODS USED IN THE IDENTIFICA 
TION OF SPOILAGE ORGANISMS 
The fermentation of various carbohydrates 
identification of the spoilage organisms was determined by t 
use of a medium recommended by Pederson aving t 
following basic formula 


Basic medium for identification of lactic acid organisms 


Prypton 5 gral 
Yeast extract 2.5 grat 
lap water 1000) ml 
Salt solution A 5 6ml 
Salt solution B 5 mi 
Salt solution A contains 10% each of K.-H] ind 
KH.PO, 
Salt solution B contains 4% MgSQO,-:7H-O and 
0.2% each of FeSO, - 7HO Mans) 4$H.0 
and NaCl 
Sterile carbohydrate solutions were added to the 
medium to give a final carbohydrate concentrat f Lod 
The acid produced by the fermentation of the var carb 
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SPOILAGE CONTROL IN FROZEN CONCEN 


TABLE 1 


ATED ORANGI ie 387 


Cultural characteristics of frozen concentrated orange juice spoilage organisms 





i¢xrtrantcum 


Cult r. mobi es bret ” ‘ 
ot Positive Posit sitiv t ve 
‘ Motile t 7 ¢ N \ mot \ 
trichous flags 
N f 1 5 ' . microt rons in diameter 
° Scant eg at Ne g ~ t er > vt 
~ + hrot rowt Slight at Slight gcrowt Slight et wth 
« milk g N hange varial \ variable 
¢ ] s Cir $ { la S t ( " smooth, raised 
2 Ss raised tormatior sualivy gum tormation 
s Not red Not i Not re ¢ N luced 
No liquefact No liquefact No liquefact N efact 
Not forr Not formed Not form \ ~- 
ge Not produce Not produced Not produced Not j iced 
pe Not pr Ice Not produced Not produce Not Muced 
— Growt Growth at 5*¢ r at ‘ ( th at 7.5¢ 
g Naf 
ve serum | t ( at G at t 5 ( t t variabl 
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‘ i ani ‘ ico Lactic acid t CO Lact Lact , etic acid CO 
r ¢ ‘ acet t 4 ty 
wth rang { 4 ( 4 ( ( ( 
‘ ter ‘ t 7 i 7 ( ( ( 
xv¢g lat M Mi ut i \er f \ t t iltative 
is determined by titration with O.1N. NaOH = and handled rapidly. © ontaminated with 
ted as lactic ac spoilage rganisms, the rator nay then become con 
volatile and non-volatile acid duced by the fermenta taminated and spoilage r ts through the multiplication of th 
flasks of dextrose broth were separated by steam dis spoilage organisms 1n the cit lids which are not being con 
and the non-ve latile i¢ ids recovered from the residur tinually washed tre rol urtaces nt the evaporator by 
ntinuous ether extraction as recommended by the “Manual new product 
Methods for Pure Culture Study of Bacteria” (9 The acids Fruit selection, inspection, and washing. (nly a sound fruit 
identified, and the optical activity of the lactic acid re if the desired maturity should be used in the preparation of a 
1 was determined on its lithium salt Additional lact« high quality product. Defective fruit must be eliminated before 
eterminations were made by the lorimetric method of the fruit is stored in the receiving bins. If such fruit is not 


und Summers 


IDENTIFICATION OF ISOLATED ORGANISMS 
Fer 


he microscopic and cultural data used in the identi 


tion of the organisms isolated from “off-odor” con 


~ 


ntrate are given in Table | [he organisms were 
nd to be Lactobacillus plantarwm var. mobilis, Lacto 
lus brevis. Leuconostoc mesenteroides, and Leucon 
dextranicus 
\Ithough Bergev’s Manual (4) lists Lactobacillus ' 
ntarum as a non-motile organism, Harrison and - 
nsen 6) have des ribed a motile variety of this a tose 
ies. The variety isolated by Harrison and Hansen zs : 
mented lactose while the concentrate variety does Aral 
ferment this sugar. Bergey's Manual recognizes oor 
lactose fermenting strains plantarum 
he data presented in Table 2 cover the pH values 
the percent acid, calculated as lactic, which is pro 
ed by the lactobacilli and leuconostoc under stud) 
the fermentation of various carbohvdrates —" 
METHODS OF CONTROLLING “OFF-ODOR” SPOILAGE rs 
fruit being used 1s, 1 loubt, the original sourc ot walt : 
ge organisms, it cti und inspection and the wash ane 
1 ster g ott truit faces a yf prime importan Ar 
t ' a v7 tract is teen Cont 


TABLE 2 
mentation of carbohydrates by lactic acid organisms 


bili L. brevis 


Acid Acid 
calculated 


s t as lactic 
% 
7 x 0.7 
4 +.0-4.1 0.6-0.7 
4 3.8 0.6-0.8 
7-4.1 0.4-0.7 
8 6.8 0.08 
3.8 0.6-0.9 
48 0.08 
4.5 0.3 
6.8 0.08 
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4 4.1 0.4 
. 7-4.0 0.6-0.76 
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removed, the surfaces of sound fruit in the bins may becom Hill and Faville (8) and Beisel (3) hay ited 1 
heavily contaminated or the bins may become infected so that sirability of using a two-medium system in t hacterj 
the surfaces of fruit from successive loads may become co control of frozen concentrated orange juice liun hs 
taminated and make the fruit surface sterilization more difficult used in checking on general plant sanitation, t ther m . 
The importance of final fruit inspection cannot be over to be used to determine the concentration of potential 
emphasized. Beisel and Wolford and Berry (13) report rganisms. Media which are apparently suitable for this om 
that juice extracted from defective fruit had many times higher pose have been developed and are being utilize 
count than juice extracted from normal fruit. During tl \s has previously been shown (7) tomato serum agar 
1949-50 season, juice extracted aseptically from fruit, which by used in the original tsolation of the “off-flay spoilag: 
casual inspection appeared normal, had a bacterial populatior ganisms, and Metcalf, Hucker, and Carpenter id den 
ranging from 3,000,000 to 8 000,000 organisms per ml. of juice strated that both tomato juice and orange juice 1 sessed lacs 
On closer inspection, spots slightly more orange colored thar bacilli growth stimulating factors. Since the s3 ‘ rear 
normal could be observed on the peel; such spots were soft ar grew so readily in orange juice, the author gested # 
the interior of these oranges a mass of deteriorated pulp substitution of orange serum for tomato set the 3 
After defective fruit has been removed. it is essential that medium to be used in the detection of thes , forn ey. 
the surfaces of the fruit come to the extractors be washed and ganisms as well as other organisms capable of gt th in orang 
sanitized effectively as the residual microbial load on the fruit run Work at this laboratory showed that ¢ mediun 
surfaces will play an important role in the count of juice to b ported the growth of these organisms even better thar 
extracted serum agar, so orange serum agar was propos to the 
Rinse tests should be made to determine the microbial load tor use as a routine medium for culturing product san 
of the fruit surfaces before and after washing tr order to checl laboratory studies have indicated that ral rut aWar 
the efficiency of the washing and sanitizing procedurs Betsel most productive at a pH about 5.5 so far t growt 
») has written in detail on the use of detergents in conjunctiot spoilage organisms is concerned. Typical dat 
with soak tanks, high pressure sprays, and brush washers it 
preparing the fruit so that. the irtace of the fruit can be Millions of organisms recovered per ml. of juice 
sanitized. Quarternary ammonium compounds as well a inoculated with L. plantarum var. mobilis 
chlorine are used in the industry for sanitizing agents The | 
washing and sterilizing of fruit can be wasted effort if the belts aan oe pH of 
conveying fruit to the size graders and extractors are imsanitary 
r General plant sanitation. (:sermicidal sprays or baths shoul 67 1? . 
be installed on conveyor belts nd elevators to keep these pice » 1? - 
" of equipment in a satisfactory condition. In addition, this equi 2 Q] 4 
ad ment should be cleaned and sanitized at regular intervals, tl 4 19 ' 
‘ tTrequency of whicl established by the results of swab test : . ; v - 
P ind visual inspectior 
f extractors, Juice tr ‘ nishers, and juice holding tank 
; should be cleaned t Many plants have found it ad Orange serum agar having the following 
a visable to clean such « mpment at 4 te S hour mtervals Diurpl it by the iuthors ‘ In cle 
| cate equipment tallati vwilitat mainta v i ! | the dust 
i gram. lhe use of alkali etergents ts helpful i lear 
up as the hesperidin deposited by the citrus juice ts soluble onl Orange serum agar 
in alkaline solutior 
Blending tanks and filler bowls should also be cleaned and Trypton 
sterilized, the schedule to be determined by cultural results. hh em extract ; | 
all probability this equipment will not need cleaning as often a Jextrose : , 
the equipment in contact with single strength juices — —— 
gar 
Evaporator design and clean-up. Since evaporators have b ya serun 
identified as harboring the main foci of “off-odor” spoilage cor Distilled water . 
tamination, considerable attention should be given to the desig 
of such equipment lr] vaporators should he » constructed hag a © ge er 2 Pipa ie / 
that the soluble solids entrained by the effluent vapors ar € es cilia Utiee Gall 
minimized in amount, given the least opportunity to collect or ld be it 
unflushed surfaces, and prevented from return to the body 
the concentrating liquid. An accumulation of static citrus solids \ valuable adjunct to orange serum agar t 
im an evaporator supplies the nutrients for the spoilage or spoilage would be a médium in which spoilas rga 
ganisms. This spoiled material may later drop int r be flushed vould be readilv identifiabk Beisel (3) has ogested M 
by circulation or ebulition into the body of the concentrate Closkey’s Sucrose Agar for this rok Member f the ger 
Most of the evaporator surfaces may be cleaned and sanitized leuconostoc grow readily in this mediun 
by the recirculation of alkaline detergents and sanitizing solu Vauehn and Emard (1 have suggested ¢ 
tions, but headers, don t tube nests, etc. cannot be cleaned cid to liver infusion agar for the isolat t 
thoroughly by this method t is essential that the evaporators f catalase negative organisms. Laborat te 
he opened and all parts not leaned by recirculatt n of solution range serum agar. containing 0.13% corhn " r 
be scrubbed with brush ind/or cleaned with high pressur liver mfuston-sorbic acid medium for the enut 
equipment wl organisms in citrus products. In_ the 
he condensers should also be sanitized so that the potential range serum-sorbic acid medium, the dipotassi sphat 
contamination of at vaporator by “kick-backs.” momentary mitted from the general formula and the pH to 5 
lrops in vacuum which sometit ur during operations, wil the addition of sodium hydroxide 
be minimized Laboratory tests indicate that yeast, m 
Laboratory control. Since management must depend up sitive organisms are inhibited by the sorb Im 
the laboratory to determine the operating time between cleat This medium has been tried by several laborat t 
ups and to assay the effectiveness of the clean up program s ustry this past season and appears to afford a 
that a quality product may be produced at all times, the labora for estimating the lev t spoilage types s 
tory should also have jurisdiction over the fruit accepted for us¢ Although media have been develop @ 
The most precise laboratory methods are futile if the re sults ar ganisms mav he letected readily. cultural r ‘ P 
} ntil after 48 thats ¢ 
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The Determination of a Satisfactory Type of Packaging for 
the Bulk Shipment of Dehydrated Apple Slices by Freight* 


C. Ek. FELT, F. H. COOK, ann L. F. BORCHARDI 
Research Department, General Mills, Ini Vinneapolis, Minn 


( Manuscript received June 24, 1952) 


Several years ago, General Mills faced the problem 
of shipping hygroscopic, dehydrated apple slices in 
bulk from a California supplier to a plant in Chicago. 
In solving this problem, several packaging possibilities 
were considered on the basis of performance and eco- 
nomics. Those practical were subjected to laboratory 
examination. The examination resulted in the selec- 
tion of a water vapor barrier, a preliminary determi- 
nation of the necessary container strength and size, 
and a method of closing the container. A cross-coun- 
try shipping test was set up to verify the laboratory 
findings. Results of this test led to packaging recom- 
mendations that were used in the satisfactory han- 
dling of four million pounds of dehydrated apple slices. 


In 1946, General Mills faced the problem of shipping 
dehydrated apple slices in bulk from a supplier in Cali 
fornia to a plant in Chicago. The slices were extreme 
hygroscopic ; at all times, they required unusually efte 
tive protection from water vapor. 

This paper deals with the solution of that problem 
It discusses: 1, the packaging possibilities considered 
2, the preliminary laboratory examination of the feasi 
bility of these possibilities; 3, an experimental check 
under shipping conditions approaching actual use; and 
$+, commercial confirmation 

\pple slices had previously been supplied to th 
\rmed Forces in 5-gallon square tins sealed with a 
friction-type cover. Objections to this container wer 
its high cost, its small size (which meant it required a 
great deal of handling), and the freight problem in 
volved in its re-use 

\n economic survey was made te find the most 
promising of the suggested packaging possibilities from 
a cost standpoint. The suggestions included fiber drums 
with moisture protection, two weights of metal drums, 
tank cars, multiwall bags, and corrugated containers 


with moisture protection 

Metal drums had the same high cost and re-use problems as 
the 5-gallon tins. In addition, they were not available at the time 

Nested fiber drums were reasonable in cost; since they could 
be nested tor return shipment, they appeared to be a promising 
solution. But they, too, became unavailable 

In addition to presenting a storage problem at the plant 
tank cars were not considered acceptabl hecause of the hazard 
of crushing the apple slices at the bottom 

Although multiwall bags were available and cheap, they wer 
not a solution to the problem. They offered the apple slices m 
protection against crushing during stacking. which would b 
necessary both during shipment and during storage in the Chi 
cago plant Another serious drawback was the likelihood oft 
attrition and puncturing of the bags during shipment. If the 
puncturing were due to wood splinters, there would be both loss 
ot the moisture protection necessary to preservation of good 


quality in the slices and possible contamination of the product 


by the splinter 
Thus there remained only one possibility, corrugated cot 
tainers. Corrugated containers had three immediate advantages 
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they were inexpensive, they were available, and they could 4 
readily knocked down and shipped back to California in bund, 
lt was necessary to provide them with adequate moisture po, 
tection and to evaluate them for handling, shipping, and stag 
ing characteristics. 


Since adequate moisture protection Was the major proble 
in determining whether this type of container ild be used 
Vas necessary to make an assumption in order to proceed 
the problem. This asumption was that the time necessary | 


transportation between Chicago and California together 
the time the apple slices would be on hand at the Chi Agi 


betore being repackaged would not exceed one nti { 
sidering this time factor and the fact that the slices 
luced at 2.0% moisture and had to be repat kaged int nsun 
packages at not more than 2.5% moisture. it foll that t 
slices ought not be allowed to gain more than 0.50% in weig 
during one month of shipment and storage. For experimen 
purposes, these conditions were approximated by ITeSs 
ment from Minneapolis to Chicago and return | j 
storage in the Weather Room, a storage facility in the labor 
tory which operates in a cycle with average litions 
relative humidity and 82.5° F. (28° C.). A search was start 
for a moisture vapor barrier, a bag material w might 
ised in corrugated containers to protect the sli The 
ture vapor permeability of the bag material under consider 
had to be capable of limiting the total weight ga tl 
vithin the amount allowed 

That this was a difficult problem ts illustrated by the moist 
quilibrium curve of apple slices (Figure 1) whi shows t 
ipple slices at 2.0% moisture are in equilibriun ith an atr 


phere of 10% relative humidity 
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Figure 1. Moisture equilibrium curve of apple slices. Apple 
slices at 2.0% moisture are in equilibrium with an atmosphert 


of 10° relative humidity. 


Che necessary minimum moisture vapor permeability f 
barrier material was determined from the following formul 
P (0.005117) Al 
where P is the minimum moisture vapor permeability; 
total weight of slices originally in the container; 0.005 
permitted weight gain per unit weight of slices the area 
the barrier (comparable to the area of the container); at 
the time in months. This value expressed in metric units tur 
ut to be 1.60 g. per square meter per 24 irs ¢ Weath 


3) 











SHIPPING DEHYDRATED 


m conditions. At the conditions ut ler which the cabinet 1 
we determi iter vapor ermeability ilues erate 
79° | 1 ll und 65 elativ nm ty value 
es 1.13 2 per juare meter 24 urs Pa s iy 
rmeabilities above this va it vit 
xpermm tal w N 
he moisture vapor permeability results of some of 


e barriers Co! sidered are shown in Table 1 Most of 
the flat permeability resuits shown are better than the 
set limit of | 13 g. per square meter per 24 hours. The 
arrier used in the shipment of dried vegetable mix 1s 
acluded in this list because it was used later to show 


that the permeability standards had not been set too 

ioh 

i TABLE 1 

Moisture vapor permeability results of some possible bulk 
apple slices bag materials 


Next. storage tests were set up in the Weather Room 
S | 


determine whether potential packaging materials 
| 


tually would protect the slices within the specified 


i 


mit. The filled containers making up each test were 
rst shipped by Railway Express to Chicago and back 


good results made DOS 


his was to eliminate unusua | 


‘ 1 mo e 1 | | Son ¢ » ‘ 
e by lack of handling. The results trom a representa 
-« 1 - ) . 1 , 7 
storage test in the Weather Room are given 1 
1 | 1 | ‘ 
ie 2 Phe ine! bags used in this test were shaped 


rrugated shipping con 


filled with 25 pounds 


er a mandrel, inserted int 


ners of 200-pound test 


, ' — 1 4 , , 
pple ShHCeSs ind closed \ eat sé aling The con 
. , — . , ; 
rs measured 20'4 inches 153@ inches 16 
hes and are normally used to ship 36 packages ot 
‘ , | 
ounce cereals. They will be referred to throughout 
Y 
, , ‘1 . F 
Is paper as eTrea size Cases The tilled containers 
erwent the usual express s pment before st rage 
+, ls” ack a | ey Oe Es | 
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TABLE 2 


Data obtained on apple slices bags in a weather room 
storage test 


Flat 
moisture 

Moisture vapor 
gain permea 
after 4 bility 

weeks * (65% 


R.H., 
79° FB’) 


"% a. per 


square 


meter 
Kraft lar t t per 24 
hours 
0.7 15 
m weight 81 1 0.3 0.61 
MSAT ).3 0.53 
| ” 1 0 
042 
\ and &2.5° F 
T erly, to bad f1 turing during bag fabrication, or 


i 68a a4 5 


to crumpling or wrinkling of the bag material during 


shipping or storage. Cbviously, 1t was necessary to 
\t this point, it was 
ipparent that adequate barriet iterials for this pur- 
se were available 
\nother facet of the problem, that of container 
trength, was simultaneously under consideration. 
nections of the 200-pound test board which 
re used in these tests revealed that frequently they 
returned from shipment battered and not re-usable. An 


idditional s Ipment {f cereal size cases, some of which 


i] perimeter inserts is made to Chicago. When 
the returned iS¢ nstructed of 200-pound test 


hoard with no insert ved severe damage ; the board 
structures: were broken and a corner of one taped seam 
was split. These cases were probably not re-usable. All 


the cases constructed of 200-pound test board having a 
200-pound test board perimeter insert returned in re 


1 


isable conditior 


iddition to the R iy Express shipments, con 
tainers were tested 11 mpression testing equipment. 
lhese tests confirmed the information obtained in the 
shipping test that 200-pound test containers were ap- 
eciably weaker tl e same containers containing 


inserts. But handling of inserts was time consuming, 


ind the additional strength in stacking was obtained 

nly when the container was in an upright position 

These results and considerations n dicated the need for 
tainer witl t ts mas f test board stronger 
200 ( Is 


ter several tri ith adhesives and with kraft 


ipes, it was tentatively decided that tape was the best 

ethor closing the container flaps. It greatly facilt- 

tated knocking d the ntainers for the return 
| pment 

m the prelimi: ork on the corrugated con- 

er. the eight | it used, the tape method 


sing the container, and the type of moisture pro- 


tortion seemed ¥ relatively well established. There 


er oe Day sees 
En pereSa Tt 4 


bsp es 2 


ae a 


py ete peer nee 


SSD a A 


oe 


Ln AE nae ma ett 
“agen 
~ 


os hehrs 








~—— Stems ee eee Se 


392 FOOD TECHNOLOGY, OCTOBER, 1952 


remained the problem of finding out whether this experi 
ence would be confirmed by simulated conditions of use 


For this reason, a shipping test between Buffalo, New York, 
and Los Angeles, California, was inaugurated; it included as 
variables the types of liners under consideration, the sizes of 
containers, the weights of container board, and the loading 
positions throughout the boxcar. Buffalo was chosen for thy 
origin of the shipment because the materials could be included 
in a carload of company material shipped from the Buffalo 
plant 

The 24 cases for this bulk shipment of apple slices wert 
assembled at Minneapolis at General Mills Research Labora 
tories and were shipped to Buffalo by truck. At Buffalo they 
were loaded into a 50-foot boxcar in predetermined positions 
The remainder of the boxcar was filled with other cased 
products. The positions used were designed to sample as many 
as possible of the loading conditions in the boxcar. Since this 
car contained quite a number of different sized cases, loads wer 
not always borne as they would have been in a car loaded with 
uniform cases 

The positions of cases 
are shown in Figure 2. The letter A indicates a cereal size case 
of 200-pound test board. The letter B indicates the same siz 
agam indi 


containing dehydrated apple slices 


case made of 275-pound test board. The letter ( 
cates the same size case, this time of 200-pound test board but 
fitted with a perimeter insert of 200-pound test board 
lettered A, B, and © were fitted with disposable bags of kraft 


Bags made of this material were show: 


(Cases 


laminated to sulfite 
to be adequate moisture vapor barriers in the Chicago express 
shipment and storage test, the results of which were shown in 
lable 1 

Letters D and FE indicate cases of the dimensions 12 inches 
x 12 inches * 34 inches. They were not considered to be so 
practical in size as the cereal case and were included in the 
test only because of the possibility that foil laminated inner 
liner bags would be used. (At that time commercial bags mad: 
of foil laminations were limited to the size used in this cor 
tainer by the maximum width of foil rolled.) Letter D indi 
cates that the case was made of 200-pound test board, letter | 
that it was made of 275-pound test board. The bag used in 
each case was again made of kraft laminated to sulfite 


Pita — < se, 
re 


HOUSTON 


Figure 3. 
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A 

A 

A 200 1b. BOARD, KRAFT-SULFITE BAG LINER 

B 275 1b. BOARD, KRAPT-SULPITE BAG LINER 

C 200 1b. BOARD AND INSERT, KRAFT-SULPITE BAG LINER 

D 12" x 12" x 34", 200 1b. BOARD, KRAPT-SULPITE BAG LINER 

E 12" x 12° x 34", 275 1b. BOARD, KRAPT-SULPITE BAG LINER 

P 17" x 17° x 17", 275 1b. BOARD, DEHYDRATED VEGETABLE MIX gy 
(NOT DRAWN TO SCALE) 

Figure 2. Boxcar positions of cases containing dehydrate 


apple slices. A, B, and C indicate, respectively, 200-poung 
board, 275-pound board, and 200-pound board plus insert, o& 
real size containers with kraft laminated to sulfite bags a 
liners. D and E indicate odd-sized containers of 200-pound ané 
275-pound board, respectively, with liner bags of the sam 
material. F indicates a 275-pound cubic container with a waxed 
paper bag as liner. 

Letter F indicates a 17 inches 17 inches * 17 ches Cube 
of 275-pound test board with a waxed paper bag as a moistun 


vapor barrier; this combination was normally used shipping 


a dried vegetable mix. The size of this container was deter 
mined by convenience; the container and the bag fit it wer 
readily available. It was desired to include this rticular hag 
hecause it was already im commercial use and because, with its 
poor flat permeability value of 3.0, it would sh hether the 
moisture protection standards had been set too hig 

Each container except the two letter F's conta 25 pout 
of dehydrated apple slice The letter F’s contained 22.5 pound 
Two strips of 60-pound kraft tape were used t lose each 
these containers 

The loaded car was enroute from Buttal N Y ork, t 
Los Angeles, California, between July 18th and J 27th 
28th Figure 3 shows the route taker Since t mtainer 
were loaded in Minneapolis during the last weel f Jur 





Boxcar shipping test route. 
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SHIPPING DEHYDRATED 


ipped to Buffalo the third of July, shipped across the country 


Los Angeles, and opened July 28th, they were exposed to a 


nth of what were, from the standpoint of this packaging 


eration, severe weather conditions. It was felt, therefore, 
+ if these containers and bags provided adequate protection 
f this shipment, they would be satisfactory 


oder the cor ditions « 


in the bulk shipment operatior 


ust 

The unloading the car took place in Los Angeles and the 
mage to ¢ wh container was ascertained by inspectior The 
lition of 1 the containers illustrated in Figures 4 
15 








Figure 4. Re-usable containers 7 and 8 from the bottom of 


a stack after shipment in the boxcar. These are cereal size 


sontainers of 275-pound test board. 


lhe containers marked 7 and & are the two bottom 
mtainers in a stack at one end of the car. Thev were 
nade from 275-pound test board. Both were in good, 
re-usable condition 

Cases numbered 15, 16, and 17 were cereal size cases 
it the bottom of the load approximately over the wheels 


he car ( ase No 


200-pound board can become at the 


15 illustrates how badly damaged 

case mad 

ottom of a load. In contrast, Case No 

wund board and Case Ni 17 of 
| 


of which are 


16 of 275 
the 200-pound board 
vith a perimeter insert, bot! under the 
same load as Case No. 15, 


results were 


were relatively undamaged 


These pictured quite representative 


ses Of 200-pound board containers of this size with 
ut inserts which were placed in the bottom two tiers of 
he load were in poor condition. All containers of this 
size made from 275-pound board were re-usable All 

. ; 


containers of thr 200-pound 


{ nside red re usable 


xcept one of the ward 


group with perineter mserts were 


] 1 > . 
Cases 12 MmchHnes 12 in es 34 inches were not 
| t ino the , \ oht 
g ( < ( ( S ses ng t SA TTI Clg 
rd 
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Figure 5. Contrasting condition after boxcar shipment of 
cereal size cases of 200-pound board (No. 15), 275-pound board 
(No. 16), and 200-pound board with perimeter insert (No. 17). 
These three were at the bottom of adjacent stacks. Case No. 
15 shows decided damage. 


he 17 inch 17 incl 17 inch cubes of 275-pound 
board were re -usable 
Some tape failure occurred, in spite of the fact that 


the 60-pound kraft tape was used double. 


i 
Moisture results were obtained on the apple. slices 
111 the 


various containers. This was imnortant because 


what was assumed ta 
than 


under these condi- 


the bags used had gone throug! 


be representative fabrication and more usual 


handling and presumably, therefore, 
tions would adequately cover results from conditions of 


actual use. These moisture gains are shown in Table 3. 


TABLE 3 
Moisture gains of apple slices in shipping test 

hii Range 
Deseript moisture | moisture 

earn gain 

t ‘ HF0O.5 

cms 

\\ 

5 4.2.5 


' ‘ 
; 
i 


hese results showe 
cases, the kraft laminated to sulfite bags were adequate 
moisture vapor barriers and that the waxed kraft vege- 


definitely that in the cereal size 


table mix bags were not 
()n the basis of these findings, the decision Was made 


cereal size containers of 275-pound test board 


te LIS€ 


sealed with one thickness of 90-pound kraft tape and 


ontaining kraft laminated to sulfite bags as moisture 
por barriers. Thus, the packaging recommendations 


the commercial bulk shipment were 


operation 


hese recom me! ions were used for commercial 
peration, and the shipment of apple slices between 


Oakland. Calitorni ind Chicago became routine. In 
3! ears, more t ir million pounds of the de- 
te pple s e bi hipped in this manner 
ickaging cost ightly over one cent per pound 
£ clices 
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Standard Methods vs. Pre-Asher Apparatus in the Pre-Ashing 
Highly Foaming and Sugar Containing Products’ 


SILVIC) CRESPO 


Imerican Stores Company, Bakery Division Laboratory, Philadelphia, | 


(Manuscript received May 19, 1952) 


Highly foaming and sugar containing products were apparatus. Most of the samples were run in duplicates. So 
pre-ashed by standard methods and by means of spe- were pre-ashed as is and others were pre-ashed with an addit 
cial pre-ashing apparatus. Results obtained by the two of diluted sulfuric acid. This was done to test the apparatus a 
methods are reported and discussed. sample behavior in both cases. 

The tared dishes containing the samples were placed ix 
Ever since the ash content of food products became apparatus at a reasonable distance from the source of reflect 
: wat. After the samples were carbonized, they were transferre 
an important factor in food analysis. there has been very to the muffle furnace and the ashing was completed at % 
little change in the procedures used for ashing 550° C. All the dishes were covered with watch glasses he 
Most food laboratories have adopted the official they were removed from the muffle and placed in a iccator ¢ 


method of the Association of Official Agricultural ooling 


(Chemists ) for the ashing of their products The brew sie Arig gts preter seashore agg , r me 
ing industry (7), uses its own procedures for ashing cedure for ashing was the same in all the met! : 
beer, lupulin, ete., and the sugar industry uses either the 
official method of the A.O.A.C. or the conductometric RESULTS AND GENERAL DISCUSSION 
method (7) for the ash determination in sugars, siruns, lhe results obtained, as given in Table 1, showed 
and molasses ; perfect agreement among the various method 

The merits of the above procedures are recognized Heating the samples from beneath caused some sa 
by most analysts who have been using them. However, ples to foam quite high, while none of the samples pr 
it is obvious that those methods have certain limitations ashed in the apparatus presented severe cases ry 
that make them rather slow and cumbersome. This is ing, Figure 1. 
especially true when pre-ashing highly foaming and ‘The pre-asher apparatus performance was found 
sugar containing products. The fact is that these satisfactory. Its use in a control laboratory where 
wroducts have the tendency to foam over whe ‘Vv are ; : 7 
ae hes tcl es re - Rsk ee large number of te saporege be ashed woul a prees 
ashing operation very long and there is a possibility of Mi ee 
losing the sample, if slightly overheated 

\ids have been found and reported (3, 5, 6) to ease TABLE 1 
the cumbersome and time consuming operation of pre Ash Determination 
ashing products with foaming properties. Unfortunately, ee Malin Stas 
most of these aids have been passed to the silent files : 
and no further comments have been made of their aiding Ast Ast Average \ : 
effect. This was probably due to their impracticability 
when in use or perhaps they constituted a hindrance ee - 
to the final ashing. The latter would be objectionable Corn siruy 
since the ashing of a product is not always done for the seed ew : = - 
purpose of determining the amount of residue after Lupulin 8.3 : 8.33 : 
combustion, but for a more extensive investigation to be vers -e-vese “oy sgh, Beye 
performed on the residue panel roe aa a ba = 


Thus, recognizing the need for a faster and still de 
pendable way of pre-ashing the type of products pre 
viously mentioned, an apparatus was developed (4) 
This apparatus overcomes many of the limitations found 
in the standard methods. For example, the pre-ashing 
time is greatly reduced, highly foaming products behave 
considerably better; no special attention is required 


during the pre-ashing of samples 


EXPERIMENTAL 


Samples and methods used. Tw verity the usefulness of the 
pre-asher apparatus, samples of products obtained in the oper 





market and others furnished by the Wahl-Henius Institute wer: 
tested by the available standard methods and the pre-asher A\ 

* Part of the study on the pre-asher apparatus was done at Figure 1. Molasses and corn sirups pre-ashed. A and B 
the American Institute of Baking, Chicago, Illinois standard methods; C, pre-asher method. 
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ot The following are further advantages obtained by 
' “ method the pre ashi ot products was done in 


‘to three-fourths of the time required by the other 


ethod, any smoke expelled by the sample was burned 
re it escaped from the the carbonization 
rless and it required no special attention 


ipparatus, 


cess Was Oct 


ile in operation, and finally the apparatus could be 
ait in any desired size to meet the laboratory require 
ent 


Ni samples were tested by the conductometri method 


eto the unavailability of the necessary equipment 


m | SUMMARY 


P ve data wv obtained in 2] , 
Comparative data were obtained in the ash determina ‘. Crespo, Suvio. Apparatus for pre-ashing sirups and other 
Cte ol highly foaming and sugar containing products by highly foaming substances for ash determination. Anal ; 
on ising standard and pre ash methods Chem., 24, 927 (1952 FY, 
¥) ‘ ‘ : - : : aa 
fe The results obtained by all methods were in pertect M. A. Method i Analysis. 1950, Academic 't 
f reement. These results plus other advantages, have Press, New Yorl 2 
h 7 ; p Pee een a 
wn that the pre ashet apparatus is a depe ndable and I | \ 1ATES I rimetry, saccharimetry 4 
‘ nd th suga Natl. B Standards, Cuirc., C4 i 
a e-saving device for laboratories where large amounts (1942 . mndard - - 
Tr 1 ? 1 ° \4 & bl 
samples must be ashed lhe chief value of the ap , : ry 
: ae ZERBAN, F, W IND SA Ek, Le \sh and electrical con eo 
ratus 1s observed ; whl f ’ a8) Ss 4 , , , iS 
ratus 1s Observed when highly foaming products ar¢ luctivity of sirups and molasses derived from sugar can¢ wd 
he ashed Ind. Eng. Ches kd. 1 (1944) vj 
> 
; 
re | 
re ya 
‘olor in T Pp = 
‘ . B 
On Color in Tomato Products a 
rh 
- i 
Mo k. FRIEDMAN, G. L. MARSH, ann G. MACK INNEY " 
co ee Raimersite of Caliterais. Berkel —_ i 
(Manuscript received March 20, 1952 5 
4 
2 
Measurements have been made of changes in color son. Ransford. and Hand 10). and Kramer (0) and let 
of tomato juice as a function of processing treatment agreement is necessar for orderly de velopment of the > 
and of storage time and temperature. Comparisons of ad , 
S Phe 
results with those of other laboratories (on a stand- : 
ard basis) show disagreement. Suggestions are made P.M.A. grades for tomato products. Kelevant por 
to overcome these difficulties. tions of the specifications tor puree | pulp), juice, paste, 2 
ind catsup (Y) are as follows: The score for the factor 
MacGillivray (7) studied the effect of processing tem of color is determined by comparing the color of the 
erature on tomato color in 1931. With temperatures product with that produced by spinning a combination 
ging from 140° to 241° F. (60° to 116° C.), the the following Munsell color discs : 
deteriorated steadily in color lle also observed 
1 1 [) I 6/1 rt y finisl 
the temperature effect was inde pendent of oxida 
' ’ . y finish 
tive changes. Later (8) he made spectrophotometri 
| colorimet alvses, and showed that the donn 
vave leng s a measure desirable redness 1 
tomatoes and ( trast, the relative brightness and 
¥ , tomato prod grade cy with respect to 
ity are of less significance , itl 
; ile 7 1 ) vhen its ims much or more red than 
: The trends observed by MacGillivray and by Robin : ; ‘ a 
' , ’ ; , that produced by spinning the above mentioned discs 
Ransford, and Hland ) are in general agret ae 
erga , ;, , in the following combinations: 65% of the area Disc 1, 
ent with data obtained here on closely simular exper : ' 4 
' ’ 1 ' 1 1% of the ire 1) é 14% the area Disc 3 o1 
ents. There are however disconcerting results whet 
: : ' Disc 4; or any ce tion the tw 
attempt to compare the actual color measurements , 
.s ae For standard g e percentages are as follows: 
ither than the differences his ts Of vital concern t ~ 2 , ‘ "7A . 4 
ot ; ; ; 53% ot the area 1) 28% of the area Disc 2; 19% 
tood madustrv when consicde ring color speci it! ' ss , ‘ a / 
: ae , the area Dise 3 +: or any combination of the 
marketing yrades \ mass ot data has beet 
' , P , D1 tu 
Cumulated tor tomatoes | unk! con : 
1 bie \iun sé { , iS supplied us with 
Prese ¥ the following information on these four dises 


i 
395 +i 
if 


Acknowledgment 


4h 

Che autl wishes to thank L. R. Hettler and W. W. Prouty Ls 

% the staff tor their he LV s paper and the Wahl- bf 
Henius Institute for t i les arm operation in testing the 


—— 


rae var eres 





LIT] URE CITEI f 

i I Society | ge Chet sts m2 | kd 1949 Madi 2ag 
4 Wi HE 

| ee 

lation of Official Agricultural Chemists. Official and Ba 

vive Meth f Analysis, 6th Ed., 1945, Washing a 

D. ¢ ‘ae 

‘DEMER, S. | \ND SCHAIBLE, | An aid in ashing FE: 
ertaim materia 1. kng inal. Ed., 16, 417 ie 


(1944) ; 2: 








306) FOOD TECHNOLOGY, OCTOBER, 1952 


being 7% each for fancy and 10 and 9% respectively 





Book notation standard. It seems clear from the text of the specif 
tions tor the tomato color grades that the hue is qys 
SR 2. } re 0759 0308 . . ' , “ 
ore yom — 142? 0690 critically detined. The purity or chroma has been 
Sed ao é 20 oVE6 ) . : 
Ni] 0128 0130 O16! limited more flexibly and varies somewhat with + 
N4 1145 1164 1404 brightness. 
We have made calculations in terms of [C1 quanti 
ice) sé o. Stt c “ } € inson Ranstfor 
In computing the tristimulus values for the combina . unple . ted in Table 1 of Robin “he , 
I an) ; Tt , ' ons ¢ \ ‘ brie ¢ 
tions required for minimum standard and faney grades at shal J "1 the use ig, a9 ns deve 
. . ul Co ) Tel | 1 | 
it is clear that a choice ts allowed. If we allocate the iter Color-Ditterence Meter 
whole of the 144 allowed for the neutral areas to N1 / 100 3 
(black) the brightness will be at a minimum, whereas 1! Pe 175 (1.02 X yy) 
it be allotted to the gray, N4, it will be at a maximum es \7 
} “0 | U.St/ Z4)/] 
We have calculated the tristimulus values three ways, 
to permit maximum, minimum, and an intermediate We include also six New Jersey samples taken 
- wer 7 ‘ 7 ¢ For te . ‘ (je T a , ‘ 
brightnes (7% Nl and 7% N4, for fancy, and 9% NI data presented by Younkin (73). In the latter case, { 
‘ C d rs ar () ‘rmediate s 1} 
and 10% N4 for standard ) nly the intermediate set values for a, and b,, were read off the plot is Fig 
of values is shown in detail = page 352 Substituting for L. a; and ta 
equations we can solve for X, }¥, and Z leu 
Fan ; Standard , Z and y. Results are as follows 
‘ ~ No ® N 668 4 1163 
1% No 679 x N 678 19 
% No N ) 
% No 8 . . No. 4 11 , 
Total 8 New Y n t 
Red Jacket 
a 
- Llence we calculate the trichromatic coefficients and ‘ 84 
' : : Q Q 
> detine the two colors. Below we include also values a oe 2 39 g 
¢ when )Y is a minimum ( N4 O%), and when VY is a ‘ a 
’ ‘ Q ‘77 
‘ maximum (N1 O% ) e 
{ , ” 
> 
’ | St 
° ' New J 
} I) > i 1 
} ' ! 
1. 87 $ 
l s & 
- 10.9 5064 te é 4% 5 8.5 ; 1942 
- 11.65 1928 rv 1819 12 
L The above data are calculated from tristimulus values 
; : 7 Vwur h eo | e i Ss: cl 
provided by the Munsel Color Company from spectro ' - tig L we ny plotted data a : 
, photometric curves with the specular component ex hatching, the a location . : cag —s 
or sto ih te eratures 
cluded. This is normal procedure apparently, in com ere g when ; we ited scray ar mgn ( regi : 
solid ‘les, the location of the fancy grade Nev 
parisons to be made with spinning dises under ordinary id circles, t Ys cation age de. 
S S S open les. tl standat e sal 
viewing conditions. Additional calculations were made, “) amples ; and open ser wach ; ee 
CS esignatl IS tal and standart! reer 
however, to ce signat the limits when. the specular po (The d ignatior ona, ; ; 
] | classifications LS NO l and Ni : resp 
component was included, with maximum and minimum “ 
values for } the text of that article ) 
\s mentioned previously, we have re-ca ited 
a ICI] specifications for the Munsell discs t] 
specular component included. Proportionately the 
) > ; . . ' . — 
‘ engt vave t of N increases the Jeast, and of Z thi st 1 rie 
TAL 1454 $8) ethicient a consequently falls greatly iT 0.500 to 0.4 
: : and as y decreases somewhat, there is ess tially 
change in dominant wave length, though necessaril 
the dominant wave lengths were obtained by reter loss in purity. Since the inclusion of the specular « 
ence to the chromaticity diagrams in Hardy's book (2) ponent does not change materially the hue, the gener 


ument is unattected 


t 
I 


It is clear that where the neutral grav ts selected, and g 
brightness is consequently at a maximum, the dominant 


wave length or hue is virtually unattected Lhe ettect EXPERIMENTAL 


is almost exclusively on the purity or chroma which is In our experiments color was routinel 
thy Hilter *hotovolt reflection meter flect 
substantially lowered. The same results are to be ob  three-filter Photoy tig sean es Sl * 
errors, a special cell with a leucite window ’ t 
served when the specular component ts included. [It is z : 
; inverted search unit of the Photovolt meter 
customary to select the imtermediate position, Using covered with a black clot! Measurements , } 


both the gray N4/ and the black N1/, the percentages ind Munsell values could be computed wit 








COLOR IN TOMATO |} IOULCTS 397 

, purity is lower than that the disc combination (9). 
ot 0.9¢ lhe trend, as one ce rol nd processing prac- 
520 tice r irom norma storage onditions is to sub- 














. ' 
standard hue, with decreased purity 


he. | Samples stored at different temperatures deteriorated 
| " particularly in the hue component, or dominant wave 
i | . ; sae ; ce RgNye th 
titi | 0.7 0.37 \. lengt!l Initially 605 it fell at 100° F. (37.8° C.) 
; ne storage to 600 and 596 my after 21 and 35 days, re- 
sa s" —+598.5 . A 
- + 06 °S y » -+———-S TANDARD Spee a | rie s Mire rapid at 110 LU ° 
L = & . £ 460! 13.5> ¢ 5906 mu er 21 davs \t 32° F. (0° C.) 
0 Aa eae there perc inge from 605 my after 35 
‘ 1 
0.5 \ 2 \ (lea 
" “ae lligh processing temperatures and long processing 
| . ° 
oF 49 . — times showed similar trends. Results are plotted in 
\ Figures 2 and 3. The rate of cooling and volume of 
r \ ; headspace also had a slight effect in the same direction. 
t 0.3 \ 2 “= lhe changes coincided with visual observation, with 
yur \ / change from bright red to a lighter red-orange, or 
02+ | f even red-orange-brown. The extent of the change was 
y wever most pronounced in the storage series. 
/ Pigment changes. It became interest to confirm 
5 £ 
0.1 MacGillivray’s finding (7) that color changes are 
xX largel independet { xidative changes in the pig- 
a aa, .: See J SE wemcnail ak 12 caminien fens he storage tem- 
0 01 0.2 63 6.4 O5 06 lL here e. 4 ample rom t torage tk n 
peralt e series were analyzed spectre photometrically 
Figure 1. Tomato color standards and the chromaticity dia- = ee 3 
: : : ae : for pigment content Kirst 5 g. of juice were ex- 
vram. Enlarged plot of area where tomato samples are located: : . 
Cross hatch, New York samples; open circles, New Jersey cted with acetone the residue ground with sand 
standard samples; closed circles, New Jersey fancy samples ; small arte d extracted with acetone 
and horizontal shading, present data; large circles, F F F’,S , . : | ae te 
etc., fancy and standard grades at intermediate, maximum and nd petroleum ether he solution was then trans- 
minimum values, respectively, of Y ferred to petroleum ether, dried, and made to volume 
100 ml.) in the usual way , Iptical densities were 
rthington, Cain, and Wiegai The discs and som then measured at 502 my, to give essentially a measure 
1 ] } rept tor 1) ‘ ol eneral 1 cogil _ r m 
ples were checked by reflectance measurements a‘ j lycopene. The average value was 0.692, the range for 
hee Snectronhotometer and ‘ few late sam > ; ' - ~ 
oe : ‘ . ge noel: the 23 samples extending from 0.670 to 0./09. Jased 
checkec the Beckman DU Spectrophotometer wit! S > ae ; é 
tance unit attachment, against a standard white MgCO on an absorption coefhcient of 320 tor lycopene, this 
i, Bier ann Agreement is medioer ndicates an approximate pigment content ol 4.3 mg. 
W5 units ot nd whi r the region of the lor o pet LOO gy. OF juice ippre ximately 6% solids). rhe 
to products means ditterence ot 1 ] > mez in domi ] ~9e ¢ ac 
ito products a di my - iy mom bsenct iny significant loss (with normal headspace ) 
, ive rt t ild clea be ot interest to have con ‘ . Py 
ag 7 Be i eee ae substantiates Josly statement (4) that there is ap- 
“a parently a change in state of the pigment. This 1s pri- 
chang semi-crystalline aggregates to 
Preparation of Tomato Juice n vgregate to solution in lipid globules. 
lice was prepared trot ean halved tomatoes, pre 
at 180° | (R2” ( for 90 ( ds It was extracted wu 
nena ite a screen ha 0.0. DISCUSSION 
1 ediately leaerat it »® 7 
; : e a ae 14 — 2 previous workers stress the importance of hue, 
mit Z s|- an eater | ; P : 
‘ 45° 1 tl spe t ind minimize the effect of the other color components 
, ea p line ‘ ries \ the ct yrad¢ ite produc ts | his is reflected, 
als stora ent t ture example in the plot of Younkin’s data [Figure 7, 
ssing t 85°F. (85 | ere va >t where L and vary over a substantial range. 
o 167° ¢ 7, a5 — 
: ! - t P ited t e dy; ratios tor processed ma- 
{ 1) < 1 Va {) . . 
hee gee ; te rom New \Y re} ower than those for 
} r , va ~ (O° ¢ 1 } ( the Ney ;erse saniples It is observed by 
temperat 79° | 6° C.)]. Sar : st Robinson, Ransford, and Hand (/0), that “the domi- 
89", 100 Mo’ F. (32 , t wave lengtl erefore is closely related 
t : . ° | Tt) 5 ‘ . . ~~ 
T The P.M vrading for color is indifferent to 
RESULTS e variety, processing storage practice. 5¢ 3aam 
erned only with determining that a given sample does 
t e 7 ted (Figure 1, inset th , ¢ 
5 oe , , es t mee equirement of redness for 
} | ? ; 
z ; 1 rticular grade t is theretore pertinent to ask 
t fy Os I race not ft 
5 7 ether the minant wave length as deter 
) r | er 1) cditte r I ent othe measure of 
Lal ’ ’ meets su here is no disagree- 
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Figure 2 Dominant wave length (left) and purity (right) as a function of process temperature 


590° 


595 


600 —_— 


605 


DOMINANT WAVE LENGTH 








) 
PROCESS TIME IN MINUTES 


1 
40 60 


: 
46) 
| 
50} 
> 
- | 
e 52} 
> | 
a | 
54 ——<—9 5 


2. 











sel . 


Figure 3. Dominant wave length (left) and purity (right) as a function of process time. 


ment as to trends. [t seems appropriate to point out that 
calibration against a single reference tile does not enable 
us, under existing experimental conditions, to fix the 
position of our unknown sample in color space. If three 
or four tiles were standardized, with perceptibility dit 
ference ranges to cover the areas delimiting tancy and 
standard grades, the situation would be greatly im 
proved. Ii the tiles were calibrated by the Bureau ot 
Standards, color ditterences might be accurately com 
pared, regardless of differences in absolute values 
depending upon the instrument available in a particular 
laboratory 

Secondly, specitications for the otfcial grades should 


be clarified he hue has been critically defined im 
terms of Munsell and ICI standards by P.M.A. grades 
this is not vet true in terms of a,;, /;, or the a,/h, 


ratios. Furthermore there must be a point at which 
purity or chroma ts so low that the color is unacceptable, 
but this has not been detined 

\n unknown tomato sample could be fixed and de 


fined by reterence t it least three standard tiles witl 


predetermined perceptibility differences 


SUMMARY 


Measurements have been made of changes in_ the 


color of tomato juice as a function of processing treat 


ment and of storage time and temperature. Trends are 


 ~e 40 60 
PROCESS TIME IN MINUTES 
in agreement with data of other laboratories. A serious 
disagreement is shown when results are compared 
a standard basis, and suggestions are made to over 
come this difficulty 
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Types of Food for Disaster Feeding* 


JAMES M 


Vutrition, N 


ifronail Institutes 


aster scarcely eeds emphasis The prompt pr 
sion of some icceptable food and beverage 
a disaster strike Is a most important measure 
t only to allay hunger, but to prevent panic and t 
stain morale. I-xperience has shown that if emer 
feeding is instituted promptly after a disastet 
rs. the injured and homeless are reassured that 
mmunity is still functioning and that someone 
take cart them and their tamilies. Under these 
mstances they vil hbegi t help themselves It is 
nder these circumstances that communities cat 
ssfully esist isasters and get hack on their feet, 
wore important still under war conditions, tmnt 
ctive activit n the shortest possible tin 
( need r special types ood lor emergency, 
g must be viewed in the light of current plans for 
procurement such food The federally ecom 
led plans leveloped int by the Federal Civil 
nse Administration and the Department of \gri 
ture have been presented » H' LA Policy \VMemoran 
NO 10) ind \dy sor) | etl No 7% hese are 
the hands ll m tate and local civil de 
nits. Three points are especially pertinent to the 
f this paper. First. the FCID.A recommended 
rovides for the procurement of food from ordi 
mmercia hannels It I I] Ws that the types ol 
s made available will be those normally used and 
ir te Secondly, FCDA has issued recom 
ndations against general stockpiling of food for 
ergency feedins it this time Krom this, it follows 
there are, at this moment, no plans for the use 
il type ‘ lehvdrate €1 trated, or specially 
served foods with special storage factors. Thirdly 
)\ has re mended that each family should main 
it all times - three-day sup f the foods normally 
1 and familiar to the erage housewife, and that 
se fnads he rotated by constant use 
e above plat s tailored to fit e general situation 
OW exist if s evident t tt re are no pressing 
lems technolog resented. However, the 
or spe types of food in emergency feeding must 
re Views speciall technologists, in th 
 ¢ what Nappet t is, in the wiht 
itegic situations which n evelop. It is not to 
It to visualize rcumst es and developments 11 
ternat 1 situation 1 would necessitate 
changes the present general recommendations 
ready des ed. Org ed stockpiling oht be 
e necess Special 1 ged rations riot 
recent. at lit \ \l eet: g eT 
Rapids, M 10, 1952 
nsultant NT petetne Bi 11 Dis 
ral Civil Def \ ninistrat 


HUNDLEY 


Mtona ) ‘ ’ 1” 

*# Ff ‘ if 

ceived lu 7 1905 
type ght be re lransportation may again 
hecome a limiting fact juiring reduction in bulk of 
mal ds. Cert packaging materials might 
agall ecome s technol v\ would become a 
crith factor in s ti 

It is important t te gists should take a 

long ge view of the problems of food in civil defense. 


pated det 
the e1 ( r¢ 
{ 
le te I 
tect 
~ 


vident that é cle sig d to correct antici- 


iencies must be starte w. To watt until 
nev deve ite 

cle the ssi in this paper will be 
inticipates eC issuming the altered stra 
ion outlined above and the adequacy of cur 


ent! thle foo ts in meeting this situation. 
he rence trategic situation should not 
seem too remote t vho ¢ remember our brief 
in ther nuld « e 1 Su¢ conditions in World 
War II. It should be noted that changes in the 
methodology of warfare and the introduction of new 
tvpes A pot ‘ wir situation so that food 
d te it] 1 iracteristics may be of far 
greater importance in future nflicts than in times 
t | . 1S @SIM ert ent ew of the develop 
nent f impr ed sub rines tome bombs, guided 
nussiles. and other we s wh ould be used to dis- 
upt transportation. In addition, the growing disparity 
hetween the vorld’s population and the world’s food 
sup ike -¢ food a truly critical 
; 3 
ten | il wit ( | T 
It sO MMport t en é that the need for 
sp types OOK he governed to a considerable 
xtet ry the t det I they will be used. 
eral tvpes ers can be distinguished in 
d tec nee er 
g immediately following 
t It rT t n the injured and homeless must 
‘ t { their normal living 
7 tions cat tored itil these individuals can 
ter Sucl isters are not strangers 
t Fir and ndstorms have occurred 
9 le experience with this 
t ration ne must anticipate the possi 
t urpri r guided missile attack by some 
ver ag r major cities. Under 
tances feeding ild be required for 
7 days and in any event 
t y ¢ t ittacks against the 
‘ g rsist throughout the 
nt t nfiict at vould aftect not only 
t t iet as well. Whik 
itegories 1 ¢ ( rlap to a considerable extent. 
ks { to the former cate 
t is pr res{ bility of Civil Defense 
yenize Detense may have to 
vould | ble tor rt term emergency 
\ t type of situatior However, the 
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tainence of the civilia nomy during a major conflict is the 


legal responsibility f FKederal agencies other than FCDA 


Phe need for spec il types of food in emergency feed 


ing will also be governed by the patients or peoples 


~ 


who will receive them. Special consideration must be 


given to foods for use in feeding and in the treatment of 
those with major injuries. (ur medical authorities tell 
us that the prompt provision of high caloric, high pro 
tein, easily administered and assimilated food is a most 
important factor in recovery from conditions such as 
burns, fractures, injuries requiring major surgery, and 
perhaps even from radiation damage. Food for such 
patients often must be in a liquid form so that it can be 
consumed easily and can be given by stomach tube it 
necessary. Food products adaptable to such use will be 
described later 

Infants are unusually susceptible to even a temporary 
interruption in their supply of food. The provision oi 
milk and milk products for this group must be given 
high priority. The normal flow of fluid milk will un 
doubtedly be interrupted following a disaster such as 
an atomic attack. I[t 1s not anticipated that the ultimate 
source of milk (the cow) will be affected by such dis 
asters, nor 1s their milk likely to be contaminated by 
radioactivity. Hlowever, transportation will undoubtedly 
be difficult. l’asteurization and bottling plants will 
undoubtedly be disrupted and many may be destroyed 
Consequently, alternate plans for obtaining milk must 
be considered 

The uninjured homeless must also be fed. For this 
group the provision of a hot beverage and some sort 
of food, preferably hot, is required. Food for this pur 
pose must be easily prepared and served on a mass 
basis. It must have a high general acceptability. De 
tailed consideration of proteins, calories, vitamins, and 
minerals is not required when the probable period of 
emergency feeding is no more than 1 to 4 weeks. The 
primary purpose in feeding this group ts to allay hun 


ger, to maintain morale and the will to win 


When one examines th general types of tool products 
which might be used to mect the needs outlined above. certan 
categories of food products assume unusual importance. Milk 
und milk products are outstanding in this regard. The avail 


ability of a milk preparation with low storage bulk and satis 
tactory stability 1! storage which cat he reconstituted mto at 


acceptable fluid milk ind which can be used for «¢ woking arm 


i 
baking, would be most useful 
Dried milk could be a uniquely valuable food in emergency 


peculiar food needs 


situations since it coulk « used to meet the 

of mfants, children, and other vulnerable groups. It can be 
added to fluid milk rt vater to provide high caloric. hiel 
protein fluids for injured patients. When properly packed it has 
a high degree of protection from radiological and other types 
ot contamimatiot It ha relatively high caloric densitv nv 


relation to its weight 


\ completely satistactor, lried milk preparation remains t 
be developed Whok I milk i gas packed with an oxveen 
content below 3% has a tair keeping quality and a fair 
acceptance as reconstituted into fluid milk. However, the heat 
used in processing many of the currently available products gives 
a slight heated flavor and certain tactual qualities which de 
tract from its value as fluid milk. In addition, its use is limited 
somewhat by rathet 1 cumbersome reconstitutiot lt 
creased stability in storage is very desirable. Non-fat, dry milk 
solids have much better keeping qualities if dried to a moistur: 
content of 4% and store nN a motsture-proof contamer It is 

wite satistactoryv§ tor irposes and tor wn rporatiot 





in hngh-protem drinks, and can be used f 
ever, much of the non-fat milk solids cust 
mmercial channels has been processed wit 

desired baking characteristics These pr 
uitable for use as fuid milk. There are still 

in that fat and protein changes occur o1 

i tendency to a lower solubility \dequat 

thre reconstituted product improves its palat 
ould be dithcult under emergency conditions 
iiclum waters interfere vith reconstitution 


Since much of the water supply under emer 
iy come from secondary sources such as we 

in appreciable problem. Dried milk, especial 
is the additional advantage of being a pr 

ing mcreased popularity with the general i} 

} 


« a fairly familar product to those 
emergencies 

The second type of food product of imp 
eeding is dried eggs. Dried eggs I 
orage bulk with a high nutritional valu 
onstituted into a tamiliar and liked food 


; 


Irv milk to make icceptable hig! 


ke 
rinks or for general cooking and baki 
iry dried egg product, as now foun 

ot satistactory tor this purpose (Jne cant 


these products are pasteurized and theret 
rganisms They would be dangerous unless 


hich provided for thorough cooking but 


products are not satisfactory for making scrambl 


i short period in storage, although they are s 
certain cooking purposes. Tremendous advan 
since World War Il, however, in developing 

vhole egg powder Phe aciditied, whole eg 


ired according to Army Quartermaster Corps 


vasteurized betore dehydration and consequet 
illy sate It has a very acceptable stability 
used either for cooking purposes or for 
rambled eggs. A second process employs 


nove the small amount of sugar normally pres 


Chis so-called “glucose Iree whole CLR powder 


produced commercially, although it has not found 
the retail market Chis product has a very satist 


storage, and can be used safely either for « 
or tor making scrambled eggs 


Bread is another item which is of basic im 


vency teeding Bread has been called the staft 
it is not quite that important mm the average At 
lay Xperience has shown that the demand 
ler emergency conditions. Bread, itself i 
ithough canned bread ts a quite satistfact 
gredients to make bread can be stored readil 
some ot our most important critical target at 
ble position with respect to bread, in_ that 
bakeries are located peripheral from th 
attack. This is not universally tru 


does seem likely that the bread problen 


ling the ingredients, rather than attemy 


tvin if bread product Bread ( ike I 
very usetul product under emergency « t 
Vann tTN im preparation ts red Product 
talbility m storage remain to be devel 
Lhe provision of a hot drink immediately, 
s most mportant me ile neasure NX 
Britain during the last war den strat clea 
ing their people wanted atter the bomb dr 
t v } t tea As i matter ! ict t 
roups went to « siderable trouble t 
193° F. (89° C.). In this intrv it w 
tea Dut the ! imat reactio! \\ ild robal 


eneral, beverages seem to be in a very satisfa 
ar ally Tr} ay tlability or acceptabl sol 
| i> i> 4 ‘ ke > it AC t t [ 
stitute at I roblem. Cann 
Ya sor t i sit v 
it t \ il | t 1f t ~ 
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c I that public aC 

be discouraged 

ed on the market. 

ccur eventually if the nuh 

ter specially processed 

ceptability. One needs 

ed meat products of 
rceably 

e dehydration indus 

vcdlrated product, 

es tinguishable from 

eretore ll have the same 

esirable objective. 

that a dehydrated 

beca f its own special 

ifferent from the 

es, raisins, canned tomato 

ited 1 ind many other 


the development 
ic is of utmost 1m 
ent t this point. This 


round or basic research 
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| chemical proper 
his general lack 
culiar to the de- 


in nearly every 

C1 e are to make maxi- 
r | ent of special food 
eading into entirely new 
reserving must be 

s can come only as we 
ng of the important 


research in food technology 


ted on a considerable 

it by several government 

ities should be pushed as 

icet of food in emergencies 


1 ii od technologist can 


tte We, in this country, 

ted attention to this 
eC tly condemned when 
in Consumption, or at least 


ther conflict arise, we may 
damaged food 

e British were able 

d fire damaged food 
special organization 

roblet Separation of 


bulk storage was 


ready, it should be 
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why does not the Federal Civil Defense Adminstration 
support needed research in solving some of these prob 
lems. The answer to this question is obvious to all who 
have followed the career of the Federal Civil Defense 
\dministration. In the first place, FCDA is a young 
organization. It was authorized by congress only im 
January, 1951. It has had tremendous responsibilities 
to meet with a very limited staff in a very short time 
It is only common sense that FCDA’s immediate plans 
and activities must be geared to the current or immedi 
ately anticipatable strategic situation, using the facili 
ties and information at hand. FCDA could not wait for 
several years for research results to become available 
before making plans to meet a situation which may 
come tomorrow. In addition, FCI) has had to operate 
with a very limited budget. [t has been able to support 
practically no research, except that necessary in sup 
porting immediate operational requirements 
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Fortunately, many of the food problems which tm 
confront FCDA are now, and have been for some tial 
problems of concern to the military and to several Othe 
Federal Agencies, especially to the Department of Aad 
culture, which under Executive Order 10161 has » 
mary and overall responsibility for food = in defens 
These agencies, as well as public organizations, found 
tions and industry have, and are now supporting » 
search which has already supplied much the needs 
information. Many of the food items mentioned hay 
distinct commercial possibilities if generally acceptal 
products can be developed hese Comin rcial Poss 
lilities apply not only to industry but to producers 
consumers as well 

The science of food technology has advanced tp 


t 


mendously in the last decade. It is not too much 
expect that most of the problems listed 


will be resolved within the next few vears 


this Paper 


Frozen Concentrated Milk 


F. J. DOAN 


Pennsylvania State Colle 


y¢, State College, Pa 


(Manuscript received June 12, 1952) 


The factors affecting the flavor and stability of fro- 
zen concentrated milk are herein reported and dis- 
cussed. The problems of marketing the product for 
domestic consumption in competition with fresh fluid 
milk are analyzed and the possible market areas are 
reviewed. 


lhe storage of dairy products in the frozen state is 
a relatively old custom. Butter has been stored at tem 
peratures between O° and 10° F. (—I18° and 

23° C.), since prior to World War |; the freezing 
of cream in May and June, for use in ice cream during 
the period of short milk production in early winter was 
begun about 1925; concentrated skimmilk has been 
similarly stored for at least 15 vears (73, 14), and com 
mercial ice cream, the first frozen food distributed to 
consumers, was marketed in Baltimore one hundred 
vears ago. The idea of providing the American house 
hold with its daily milk supply, packaged in the frozen 
state is new, however, dating back only 6 or 7 years 
During the later stages of World War Il, the Army 
demonstrated that this would be possible by furnishing 
frozen fluid milk, in original containers to casualties on 
hospital ships in foreign waters (2, /6). The product 
proved just as acceptable as fresh fluid milk and was 
judged an important morale factor in convalescence by 
the Medical Corps 

The preparation and distribution of frozen fluid milk 
is an expensive operation due to the bulk of the product 
Consequently, there seems little likelihood that it can be 
commercialized for domestic utilization. It can only 
he economically successful where costs are of secondary 


importance, as was the case in hospital ship use by the 


‘Presented at the Twelfth Annual Meeting of the IF 1 
Grand Rapids, Mich., June 10, 1952 


\rmy, where fresh fluid milk cannot be obtained at an 
price; or where the price of such fresh mulk is hig 
enough to permit frozen fluid milk to compete. Su 
conditions are not found, at present, in the domes 
civilian economy. 


lhe possibility ot decreasing the expenses Of process 
ing and handling frozen milk by removing a substar 
tial portion of the water content, thereby lowering t 
costs of refrigeration, container, handling, and_ spa 
has aroused considerable interest in the dairy industr 
/, 8, 11). This interest has been enormously stimu 
lated by the phenomenal success of frozen concentrate 
orange juice since its introduction about 6 years ag 
and by the wishful thinking of manufacturers of orange 
concentrating equipment who have been looking abou 
for other food fields which might expand the use of the 
machinery In their enthusiasm the m industr 
appeared to offer a great opportunity. Interest in froze 


concentrated milk has also been fostered by the Quar 


termaster Food and Container Institute, both by fina 


cially supporting research and by letting it be know 
that the armed forces are ready to contract for moder 
quantities of a satisfactory product 

\ considerable amount of research has been carrie 
out on frozen concentrated nuilk by dairy compames, ! 
colleges. by the Quartermaster Institute, and by 
U.S. Bureau of Dairy Industry over the past 10 years 
Some work is still in progress. .\s a result, the problems 


of processing and of handling and distributiot 


ather well detined 


PROBLEMS OF FLAVOR 


Concentrated nulk, whether fresh or trozen, charat 
teristically has a somewhat flat flavor compare t 
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ech fluid milk (3, 4, 8), possibly due to the removal 
¢eqme volatile constituents as a result of vacuum con 
nsation | his flay or (or lack ( f it ) is not pronounced 


jis not greatly objected to by the average person 


more serious flavor defect, affecting all forms of 
tk js that which results from the oxidation of one ot 
e of the lipids (oxidative rancidity). The flavor 


eoduced has a tallowy or wet cardboard character and 
referred to in the dairy industry by the term oxidized 
Frozen concentrated milk is less subject to 
oxidation than is fluid milk because homogeniza 
and concentration are both antioxidative treat 
ents Ne vertheless, 


since the frozen product would 


’ turally be he ld le nye. before use, the likelihos ul ot 


xidized flavor developing cannot be greatly discounted. 
rtunately, a simple heat treatment of milk is strongly 
‘oxidative /, S$) and inasmuch as a pasteurizing 
eatment is obligatory for health reasons, it is a simple 
tter t employ tL somewhat greater degree of heat 
protection during frozen storage at 


same time bacteriological safety is assured 


that the heating of milk to tempera 


- , veal 
excess of 167° F. (75° ( flash, or above 155° | 

g° | for 30 minutes causes a release of active sulfide and 
groups trom some of the sulfur bearing proteins 
lactoglobult Phese SH groups are strong re- 

9 substan ind function as antioxidants, not only toward 

{ but also toward ascorbic acid, which is itself a 

g substan he sulfhydryl substances have been identi 

s the source of ked flavor in heated milk but since they 
adily oxidized 1 a flavorless form, the cooked flavor 

ly disappear ' iIding. It is possible to process frozen 
trated milk sufficient heat to prevent the develop 


oxidized flavor but not so much as to result in at 


ible degree of cooked flavor at the time of use (4, & 
ght amount ked flavor in concentrated milk perhaps 
irable because it counteracts the flat flavor previously 
and because milk users have become accustomed to it 1 
! hottled 
ized flavor iy also be controlled in frozen concen 
k 1 t vidition of antioxidants such as ascorbic 
eal extracts, nordihydroguaiaretic acid, propyl gal 
of course, any method for preventing 
i lair lucts presupposes the elimi 
nts as pper, iron, and light (3, 5 
PROBLEMS OF STABILITY 
When fluid or concentrated milk is stored frozen, the 


sein undergoes a slow but progressive loss of stability 


E - ( ) ~ 
{ / zs 


ef This is manifested on defrosting 
the appearance of a slight granular flocculation which 


rom uunced as the 


mes more length of storage 
reases until, in the last stages, the product exhibits 
ss coagulation. In concentrated milk the flocculation 


isually preceded by a tendency toward gelation dur 


£ the thawing period (5, 7) lhe floccules have been 
vn to be calcium caseinate (9, 17, 18) and it 1s 


caused by a dehydration 
resulting from the high con 
small amount of un 
zen wate 

he frozen storage flocculation of casein is reversible 


with agitation and more 


specially with heat but in the later stages it is not re 


rsible \pparently the loss of dispersibility is a 


sical change involving simple dehydration, at first 


( 


n continued holding, however, the dehydrated pro- 


tein becomes denatured in such a way as to acquire 
hydrophobic characteristics which interfere with its 
rehydration (17 Yesearch has shown that soluble 
calcium accelerates this change in casein during frozen 
storage but the mannet ts involvement is not under- 
stood } y en 


lhe limiting factor in the frozen storage of concen- 
which casein loses its ability to 
normal dispersion after defrosting. 
stability by the casein is more difficult to 
deterioration of flavor (&, 15). 
maintained without significant change 
8 months by application of 
ned but “body stability,” at 
ssured for more than 8 to 12 weeks. 


trated milk is the rate 
be reconstituted in 
he loss o 
postpone than is a 
Klavor can be 
for periods up to 6 
methods previously ments 
best, cannot be ; 
ut that the storage life of bulk 
which is to be employed in 


It should be pointed 
frozen concentrated mill 
ice cream manufacture is decidedly longer than would 


be true for a similar product to be distributed as a 
frozen food (13, 14). In the former case a considerable 
degree of casein flocculation is permissible inasmuch as 
the product will be heated and homogenized in the ice 


cream mix and the flakiness will disappear. In the latter 


ase, a consumer would immediately look askance on 
] 


any gelation or flocculation appearing in the defrosted 
Tre duct and Vi uld judge it to be spoiled. 


esearch ha evealk al fact which influence the 
rate of destabilizatior f casein during frozen storage (3, 4, 5, 
, 18 [he greater the concentration of milk solids in the 
vater of the product gher the neentration ratio) the 
horter the period in tt 1 torage before flocculation becomes 
vident. Fluid milk has a frozen storage life several times that 
if three to one concentrated milk which represents about the 


greatest degree feasible with a product for 
etail distributio1 
He it treatments 


equivalent of about 170° F. 


(76.5° C). for 15 minutes, used for the purpose of pasteurization 
1 for delaying oxidation, have little significant effect on the 
stability of casei but above this level the frozen storage 
life f concentrated milk is progressively decreased. Unless 

appears to be a erable likelihood that the milk will 


wat treatments more rigorou than 170 F, (76.5 c. 


Concentrated milk stored or held at temperatures of 
10° F. (—23° ¢ vill resist flocculation for periods up to 
imes as long as milk stored at temperatures of 5° F. 

15° C.) The temperature of frozen storage is conse- 
juet 1 ry in nsideration. The critical point 


pears to be in the neighborhood of 5° F. (—20.5° C.). All 
| i that frozen concentrated milk 
be held at 10 a r below if the utilization 


layed beyond a 2- or eek period. This temperature is 
t ustoma ibinets and home freezers. 
hile fast freezing igitated freezing of concentrated milk 
t seem to be 1 significance in prolonging the 
ibilit 1s be ind that the time interval 
entratior t milk and its freezing is an im 
tant ariable | ally e if the product is cooled 
, ld : \ short interval with cooling 
liately preceding wing al Ireezing promotes casein 
ibility. This ef he casein structures of a 
| type forming ile t roduct is unfrozen, cold and viscous, 
the further lil that the formation of lactose nuclei 

. ve 
F f the most licat that the storage period 
ntrated mill further extended is the discovery 
’ ut the change which renders 
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soluble calcium has been reduced by precipitation, by formation the equivalent price of fluid milk the sales of the ogg 
of a complex ion or molecule or by ion-exchange treatment, centrated milk were good and were increasing, Lg 
applied to the milk before freezing have shown greatly extended ie “15 i ; ek . ae 
‘ ; : ; eer . ar after the milk producers had forced its classifiegg 
satisfactory storage periods for the product (12, 18). The main ; : : td 
obstacle to the use of ion-exchange resins is the fact that re into Class 1, the price became about equivalent to fig 
moval of sufficient calcium to be effective results in an objec milk and sales dropped to a point where manufactypes 
tionable salty or chemical flavor (18). It is believed that mort found it uneconomical to sell. 
study with various resins and combinations of treatment may The lack of appeal of bottled concentrated 
overcome this objection (10, 12). The degree of calcium re 
moval accomplished by Zeolite treatment in the preparation of 
“Sof-Kurd” milk, a product sold commercially in some cities, 
seems insufficient to greatly benefit frozen concentrated milk. probably not so well since it 1s less convenient and mp : 
be held under frozen conditions. 
PROBLEMS OF MARKETING This does not mean that frozen concentrated mik@ 
a dead issue or that it has no possible utility. 
product has acceptable flavor characteristics ; a sto 


1 ” 
except on a price differential basis, makes it evident ¢ 
frozen concentrated milk would fare no _ better a 


The foregoing discussion of the problems concerned 
with maintenance of flavor and body stability in con- 
centrated milk during frozen storage shows that, from 
a strictly technological viewpoint, nothing serious 
stands in the way of marketing a frozen concentrated 
milk. It is a matter of record that several large dairy 
companies have publicly announced that they are ready 
to place the product on the market at any time, should 
conditions seem to justify it (7/7). Regardless of how 
well processing and handling problems have been solved 


life, when properly processed and held, of about 
months; and a worth-while reduction of bulk c¢ mpared 
with fluid milk. Consequently it would appear wal 
fitted to the role of utilizing surpluses in areas whem 
milk is over produced for shipment to areas lacking 
sufficient supply of fresh milk. It has, for instance, beg 
used with some success in providing milk for \lasky 
the Canal Zone and, by the Navy, in furnishing remog 
bases and ships away from sources of supply. Sug 
uses might well be developed further. The probabilig 
of frozen concentrated milk competing seriously with 
Huid bottled milk in domestic markets in the foresee 
able future, however, is very small 


and regardless of how fine in quality a product may be, 
it will not be successfully marketed unless other factors, 
particularly economic ones, are also favorable. 

The acceptance of frozen concentrated milk by con 
sumers will probably depend on three things, all three 
important. First, the quality must be substantially LITERATURE CITED 
equivalent to the fluid milk now available. This point oe see Ss > Ramee 
can doubtless be met but the frozen product can never Frozen homogenized milk. VI. The use of st ers in from 
| | h: f ¥ 1 i inady ly held homogenized milk. J. Dairy Sct., 32, 19 
x etter than t le Mud and, il inadve rtentiy he d too > Seine 6. Steen, BH. Senne 6, B. , W. Ale 
long, might be inferior. The dating of packages, giving Ranpatt, R. Frozen homogenized milk. I. Effect of freezing all 

. a ino . - , a storage temperatures on the physical characterist f homogeniaal 
the time limit for holding would seem to he necessary. mite J. Deirw Sel. 2. 699 1946) 

Secondly, a product must be relatively convenient to 3. Bert, R. W. Effect of the cold storage temperature, heat treatmall 
use. In this respect frozen milk would never equal fluid See raver Se Oe gesgertas of Cee 

‘ “ é : é : trated milk. J. Datry Sci., 22, 89 (1939) 
milk which requires no preparation. However, it might ane ee geri hn ee ae entra 
enjoy some popularity because of its space saving charac Milk Dealer, 38 (7), 46 (1949) 

: : ’ : ~ ¢ . ‘ORI T ! do . d stud t 1 ntratio 
teristics, its longer keeping period and the fact that it ee, Sy one Been, F. 5. 2 siete tration 

. . ° = freezing as a means of preserving fluid whole 1 j 1 Resear 
can be reconstituted to various degrees for different pur- 5, 369 (1940) 


poses. Finally, the price would be a very important waa ee Ee ek daoioe ot tee e from 
" i ’ 7 ‘ ‘ ° u% mi and cream 1 destructior the tat sion in trom 
consideration, possibly the most important. A critical cream. J. Dairy Sci., 19, 225 (193¢ 
examination of the probable costs involved make it Doan, F. J., ano Featnerman, C. E. Observat ncentraltl 
: , ; ; frozen milk. Milk Dealer, 21 ’ 
y . ‘ , , . “entratec “ould be 
highly unlikely that frozen concentrated milk could be ieeiar tk He, GaaRei  TA Docinak eemanctental a 


sold at a lower equivalent price than that of bottled Inds., 16, 532 (1944) 

fluid milk. Doan, F. J., ann Warren, F. G. Observatior nt nstability @ 

: v the protein phase of frozen concentrated milk iry Sa, & 
It is reasonable to expect that the health authorities 837 (1947). 

of any of the major markets would not permit the sale 10. Gennza, C. W., ave Aruy, E. F. The action of mince 
oe . a ; change resins on certain milk constituents bst Dairy Say 

of frozen concentrated milk unless it adhered in all 33. 397 (1950). 

respects to the requirements and regulations in effect Gemait, A. V. Facing 


* . . TY a . ° ~ ° Inds 23, 989 (1950) 
for fluid milk. rhis would se riously interfere with the Peg ag ae SAR a a os tll 
production of the product in areas of low cost fluid milk proving the keeping quality of ilk. Abste 
. , ‘ . l. Dairy Sci , 406 (1950) : 
and its subsequent shipment into metropolitan markets oo Sa ae “ 
a" a . ‘ A * 13. Orpentanver, H. F., ano Erp, J. H Mu f fs n condensed 
Furthermore, if produced within the milk sheds of the sls tudes enemas, Gad. Peace, Tutevel. Ass > Cream Mien 
l re rf k - i ‘em “ert in < h » ilk roc ser'< 38th Ann. Conv. Production and Lab. Coun , ; 238) 
irge markets, it seems certai that the milk producer 14. Reicusat, E. L., ano Cosay, R. T. A comparison of fala 
organizations would insist that the product be included frozen condensed skimmilk as a source o solids m @ 
; ‘- ino oc ’ » omen : + ny cream. J. Dairy Sci., 21, 109 (1938) , 
in lass l, putting the cost of the raw fluid product on Ey ge ag og 
a par with that for bottled milk. storage qualities of frozen and dried milk. J. / Sci., 33, & 
' - - = = . 2 re . ; . (1950) 
lhe recent failure of ire sh bottled concentrated mulk 16. U. &. Army Medics! Department. Frocen milk for hoopla 
in several markets where it was introduced with a great U. S. Army Med. Dept. Bull., 85, 19 (1945) _ 
: ’ lvertisi ‘ | blicitv. be: = he 17. Wess, B. H., ann Hart, S. A. Some physical effects of freeam 
amount of advertising and publicity, bears witness to upon milk and cream. J. Dairy Sci., 18, 275 (1933 
the importance of the price factor. In Boston where. Wiipasix, H. L., anp Doan, F. J. Some additional influences affect 
1 i ing the stability of concentrated milk in froze t ve Dewt 
at first, the price was several cents per quart lower than Sci., 34, 438 (1951) 
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